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฀T฀e฀m฀p฀l฀a฀t฀e฀s฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀i฀t฀y฀:฀ ฀a฀n฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀o฀t฀o฀r฀ 
฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀i฀n฀ ฀a฀ ฀y฀o฀u฀n฀g฀ ฀m฀a฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀S฀y฀n฀d฀r฀o฀m฀e฀ ฀a฀n฀d฀ ฀H฀e฀a฀r฀i฀n฀g฀ 
฀I฀m฀p฀a฀i฀r฀m฀e฀n฀t฀ 
฀ 
฀T฀r฀a฀c฀y฀ ฀J฀e฀f฀f฀e฀r฀y฀1฀,฀ ฀S฀a฀n฀d r a฀ ฀P฀.฀ ฀W฀h฀i฀t฀e฀s฀i฀d฀e฀2฀ 
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฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀,฀ ฀L฀o฀n฀g฀d฀a฀l฀e฀s฀ ฀R฀o฀a฀d฀,฀ ฀L฀i฀n฀c฀o฀l฀n฀.฀ ฀L฀N฀1฀ ฀3฀D฀Y฀,฀ ฀U฀K฀.฀ 
฀ 
฀2฀ ฀D฀e฀p฀t฀ ฀o฀f฀ ฀H฀u฀m฀a฀n฀ ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀ ฀S฀c฀i฀e฀n฀c฀e฀s฀,฀ ฀3฀6฀2฀ ฀M฀u฀s฀h฀r฀o฀o฀m฀ ฀L฀a฀n฀e฀,฀ ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ ฀S฀h฀e฀f฀f฀i e l d฀,฀ 
฀S฀h฀e฀f฀f฀i฀e฀l฀d฀,฀ ฀S฀1฀0฀ ฀2฀T฀A฀,฀ ฀U฀K฀ 
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฀T฀e฀m฀p฀l฀a฀t฀e฀s฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀i฀t฀y฀:฀ ฀a฀n฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀o฀t฀o฀r฀ 
฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀i฀n฀ ฀a฀ ฀y฀o฀u฀n฀g฀ ฀m฀a฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀S฀y฀n฀d฀r฀o฀m฀e฀ ฀a฀n฀d฀ ฀H฀e฀a฀r฀i฀n฀g฀ 
฀I฀m฀p฀a฀i฀r฀m฀e฀n฀t฀ 
฀ 
฀T฀r฀a฀c฀y฀ ฀J฀e฀f฀f฀e฀r฀y฀,฀ ฀S฀a฀n฀d฀r฀a฀ ฀P฀.฀ ฀W฀h฀i฀t฀e฀s฀i฀d฀e฀ 
฀ 
฀ 
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฀T฀h฀e฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀o฀f฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀S฀y฀n฀d฀r฀o฀m฀e ฀(฀D S )  r฀e฀p฀o฀r฀t฀e฀d฀l฀y฀ e฀x฀c฀e฀e฀d฀ ฀t฀h฀e i r฀ 
฀g฀e฀n฀e฀r฀a฀l฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀t฀h฀e฀y฀ ฀d฀i฀s฀p฀l฀a฀y฀ ฀a฀t฀y฀p฀i฀c฀a฀l฀ ฀r฀h฀y฀t฀h m฀i c฀ ฀p฀r o฀d฀u฀c฀t฀i o n฀ ฀i n  m฀u฀s฀i฀c฀a฀l฀ m฀o฀t฀o฀r฀ 
฀t฀a฀s฀k฀s฀,฀ ฀l฀i฀t฀t฀l฀e฀ ฀i฀s฀ ฀k฀n฀o฀w฀n฀ ฀a฀b฀o฀u฀t฀ ฀h฀o฀w฀ ฀t฀h฀e฀i฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀a฀n฀d฀ ฀c฀o฀g฀n฀i฀t฀iv฀e฀ d i f f e r e฀n c e s  a f f c t฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀ 
฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀r฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀.฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀y฀,฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀ ฀o฀f฀t฀e฀n฀ ฀e฀x฀c฀l฀u฀d฀e฀s฀ ฀p฀o฀t e n฀t฀i฀a฀l  p a฀r t i c i p a n฀t s
฀f฀r฀o฀m฀ ฀s฀t฀u฀d฀i฀e฀s฀,฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀l฀i฀m฀i฀t฀i฀n฀g฀ ฀o฀u฀r฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀.฀ ฀T฀h฀i฀s฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y฀ ฀e฀x฀a฀m฀i฀n฀e฀d฀ ฀t฀h฀e฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀b฀i฀l฀i t y฀ o f  
฀o฀n฀e฀ ฀y฀o฀u฀n฀g฀ ฀a฀d฀u฀l฀t฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀n฀d฀ ฀m฀o฀d฀e฀r฀a฀t฀e฀-฀s฀e฀v฀e฀r฀e฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀ ฀w฀h฀e฀n฀ ฀p฀r฀o฀d฀u฀c฀i฀n฀g฀ ฀l i m b - m฀o฀t฀o฀r฀ 
฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀m฀u฀s฀i฀c฀ ฀i฀n฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀-฀o฀n฀l฀y฀ ฀a฀n฀d฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀-฀v฀i฀s฀u฀a฀l฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀.฀ H฀i฀s฀ ฀t e m฀p฀o฀r฀a฀l฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀w฀a s  
฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀f฀o฀r฀ ฀g฀r฀o฀s฀s฀-฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀m฀u฀s฀i฀c฀.฀ ฀M฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀m฀a฀d฀e฀ o f  ฀h฀i฀s฀ ฀t฀e฀m p o r฀a฀l฀ 
฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀a฀n฀d฀ ฀s฀t฀a฀b฀i฀l฀i฀t฀y฀ ฀w฀h฀e฀n฀ ฀t฀a฀p฀p฀i฀n฀g฀ ฀o฀n฀ ฀a฀ ฀d฀r฀u฀m฀ ฀a฀t฀ ฀t฀h฀r฀e฀e฀ ฀t฀e฀m฀p฀i฀,฀ ฀a฀n d฀ ฀w฀h฀e฀n  t฀a฀p฀p฀i฀n g฀ ฀t฀o฀ ฀n฀o฀n฀-
฀i฀s฀o฀c฀h฀r฀o฀n฀o฀u฀s฀ ฀r฀h฀y฀t฀h฀m฀s฀.฀ ฀R฀e฀s฀u฀l฀t฀s฀ ฀r฀e฀v฀e฀a฀l฀e฀d฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀i฀n฀ ฀al l฀ ฀t฀a฀s฀k฀s฀.฀ ฀H o w e v e r ,  p r฀o฀d฀u c t i o n  
฀i฀m฀p฀r฀o฀v฀e฀d฀ ฀i฀n฀ ฀t฀a฀s฀k฀s฀ ฀t฀h฀a฀t฀ ฀w฀e฀r฀e฀ ฀a฀u฀g฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀s฀ti m฀u฀l฀i ,  a n d  i฀n฀ ฀i฀s฀o฀c฀h฀r฀o฀n฀o฀u฀s  ฀b฀e฀a฀t฀ 
฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀a฀t฀ ฀t฀h฀e฀ ฀f฀a฀s฀t฀e฀s฀t฀ ฀t฀e฀m฀p฀o฀.฀ ฀F฀i฀n฀d฀i฀n฀g฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t ’฀s฀ c฀o฀g฀n฀i฀t i v e  a n d  
฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀p฀r฀o฀f฀i฀l฀e฀.฀ ฀R฀e฀s฀u฀l฀t฀s฀ ฀s฀u฀g฀g฀e฀s฀t฀ ฀t฀h฀a฀t฀ ฀h฀i฀s฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀l฀i฀m i฀t฀e฀d  b y  d e v e l o p฀m฀e฀n t฀a l฀ ฀f฀a฀c฀t฀o฀r฀s฀,฀ ฀b฀u฀t฀ 
฀t฀h฀a฀t฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀m฀e฀m฀o฀r฀y฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀a฀n฀d฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀m฀a฀y฀ ฀a฀c฀c฀o฀u฀n฀t฀ ฀f฀o฀r฀ ฀i฀n฀s฀t฀a฀b฀il฀i฀t฀y฀ ฀i฀n  i฀s฀o฀c฀h฀r฀o฀n o u s e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ 
฀t฀a฀s฀k฀s฀ ฀a฀n฀d฀ ฀d฀e฀l฀a฀y฀e฀d฀ ฀o฀n฀s฀e฀t฀ ฀o฀f฀ ฀t฀i฀m฀i฀n฀g฀.฀ ฀R฀e฀c฀o฀m฀m฀e฀n฀d฀a฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀m฀a฀d฀e฀ ฀f฀o฀r฀ ฀s฀u฀p฀p o r฀t฀i฀n฀g฀ ฀s฀k฀i฀l l s฀ ฀i n  p r o d฀u฀c t i o n฀ 
฀a฀n฀d฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀r฀h฀y฀t฀h฀m฀s฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀D฀S฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀.฀ 
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฀ 
฀D฀e฀s฀p฀i฀t฀e฀ ฀a฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀s฀e฀n฀s฀e฀ ฀o฀f฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀r฀h฀y฀t฀h฀m฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀S฀y฀n฀d฀r฀o฀m฀e฀ ฀(฀D฀S฀)฀,฀ t h e฀r฀e฀ 
฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀l฀i฀t฀t฀l฀e฀ ฀s฀y฀s฀t฀e฀m฀a฀t฀i฀c฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀i฀r฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀b฀i฀l฀i฀t y  i n m฀u฀s฀i c a฀l฀ t a s k s  ( H฀o฀o฀p฀e r ,  
฀W฀i฀g฀r฀a฀m฀,฀ ฀C฀a฀r฀s฀o฀n฀ ฀&฀ ฀L฀i฀n฀d฀s฀a฀y฀,฀ ฀2฀0฀0฀8฀;฀ ฀S฀t฀e฀p฀h฀e฀n฀s฀o฀n฀,฀ ฀2฀0฀0฀6฀)฀.฀ ฀ ฀I฀n฀ ฀p฀a฀r฀t฀,฀ ฀t฀h฀i฀s฀ ฀m฀a฀y฀ ฀b฀e฀ ฀d฀u฀e฀ ฀t฀o฀ ฀th e  
฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y฀ ฀o฀f฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l฀ ฀n฀e฀e฀d฀s฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀D฀S฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀.฀ ฀T฀h฀e฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀a฀l฀ ฀c฀h฀r฀o฀m฀o฀s฀o฀m฀e 
฀t฀h฀a฀t฀ ฀c฀a฀u฀s฀e฀s฀ ฀D฀S฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀ ฀a฀ ฀w฀e฀l฀l฀-฀d฀o฀c฀u฀m฀e฀n฀t฀e฀d฀ ฀p฀h฀e฀n฀o฀t฀y฀p฀e฀,฀ ฀b฀u฀t฀ ฀o฀n฀e฀ ฀t฀h฀a฀t฀ ฀va r i e s  ฀i฀n  s฀e฀v฀e฀r฀i t y  
฀b฀e฀t฀w฀e฀e฀n฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l฀s฀ ฀(฀S฀i฀l฀v฀e฀r฀m฀a฀n฀,฀ ฀2฀0฀0฀7฀)฀.฀ ฀A฀n฀a฀t฀o฀m฀i฀c฀a฀l฀ ฀a฀n฀d฀ ฀p฀h฀y฀s฀i฀o฀l฀og i c a l  ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀a฀f f e c t฀ 
฀p฀h฀y฀s฀i฀c฀a฀l฀ ฀s฀t฀r฀u฀c฀t฀u฀r฀e฀s฀ ฀a฀n฀d฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀,฀ ฀a฀n฀d฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀o฀ ฀m฀o฀t฀o฀r฀ ฀d฀e฀l฀a฀y฀s฀ ฀a฀n฀d฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀(฀L฀a฀t฀a฀s฀h฀,฀ 
฀2฀0฀0฀7฀;฀ ฀V฀i฀c฀a฀r฀i฀,฀ ฀2฀0฀0฀6฀)฀,฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀p฀o฀o฀r฀ ฀m฀o฀t฀o฀r฀ ฀c฀o฀o฀r฀d฀i฀n฀a฀t฀i฀o฀n฀ ฀(฀L฀a฀t฀a฀s฀h฀,฀ ฀2฀0฀0฀7฀)฀.฀ ฀C฀o฀g฀n฀i฀t฀i฀v฀e฀ 
฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀i฀n฀c฀l฀u฀d฀e฀ ฀l฀e฀a฀r฀n฀i฀n฀g฀ ฀d฀e฀l฀a฀y฀s฀ ฀(฀S฀i฀l฀v฀e฀r฀m฀a฀n฀,฀ ฀2฀0฀0฀7฀)฀,฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ i n  a u d i t o r y  p e r c e p฀t i o n  
฀(฀R฀o฀i฀z฀e฀n฀,฀ ฀W฀o฀l฀t฀e฀r฀s฀,฀ ฀N฀i฀c฀o฀l฀ ฀&฀ ฀B฀l฀o฀n฀d฀i฀s฀,฀ ฀1฀9฀9฀3฀;฀ ฀P฀e฀k฀k฀o฀n฀e฀n฀,฀ ฀O฀s฀i฀p฀o฀v฀a฀,฀ ฀S฀a฀u฀n฀a฀-฀A฀h฀o฀ ฀&฀ ฀A฀r฀v฀i฀o฀,฀ 
฀2฀0฀0฀7฀)฀,฀ ฀a฀n฀d฀ ฀p฀o฀o฀r฀ ฀v฀e฀r฀b฀a฀l฀ ฀s฀h฀o฀r฀t฀ ฀t฀e฀r฀m฀ ฀m฀e฀m฀o฀r฀y฀ ฀(฀B฀a฀d฀d฀e฀l฀e฀y฀ ฀&฀ ฀J฀a฀r฀r฀o฀l฀d฀,฀ ฀2฀0฀0฀7฀)฀.฀ ฀A฀u฀d฀i฀t฀o฀r฀y฀ 
฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀(฀A฀P฀)฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀m฀a฀y฀ ฀a฀f฀f฀e฀c฀t฀ ฀t฀h฀e฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀p฀e฀e฀c฀h฀ ฀s฀o฀u฀n d s ,฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g  t฀h e  
฀r฀h฀y฀t฀h฀m฀ ฀i฀n฀ ฀w฀o฀r฀d฀s฀ ฀a฀n฀d฀ ฀n฀o฀n฀s฀e฀n฀s฀e฀ ฀w฀o฀r฀d฀s฀ ฀(฀M฀a฀s฀o฀n฀-฀A฀p฀p฀s฀,฀ ฀S฀t฀o฀j฀a฀n฀o฀v฀i฀k฀ ฀&฀ ฀H฀o฀u฀s฀t฀o฀n฀-฀P฀r฀i฀c฀e฀,  2 0 1 1฀;฀ 
฀P฀e฀t฀t฀i฀n฀a฀t฀o฀ ฀&฀ ฀V฀e฀r฀h฀o฀e฀v฀e฀n฀,฀ ฀2฀0฀0฀9฀)฀.฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀y฀,฀ ฀m฀a฀n฀y฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀r฀e฀ ฀a฀t฀ r i฀s k o f฀ ฀h฀e a r i฀n฀g  
฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀ ฀(฀H฀I฀)฀ ฀(฀B฀e฀n฀n฀e฀t฀t฀s฀ ฀&฀ ฀F฀l฀y฀n฀n฀,฀ ฀2฀0฀0฀2฀;฀ ฀L฀a฀w฀s฀ ฀&฀ ฀H฀a฀l฀l฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀ 
฀ 
฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀h฀i฀s฀t฀o฀r฀i฀c฀a฀l฀l฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀a฀s฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀n฀g฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀b฀i฀l฀i฀t i e s  i n  m u s฀i c  ฀t฀a฀s฀k฀s฀ ฀(฀L e n s e  
฀&฀ ฀D฀y฀k฀e฀n฀s฀,฀ ฀2฀0฀1฀1฀)฀,฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀i฀n฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀t฀o฀ ฀t฀y฀p฀i฀c฀a฀l฀l y -
฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀(฀T฀D฀)฀ ฀p฀e฀e฀r฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀c฀h฀r฀o฀n฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀a฀g฀e฀ ฀(฀C฀A฀)฀,฀ ฀a฀n฀d฀ ฀t฀o฀ ฀o฀t฀h฀e฀r฀ ฀g฀r฀o฀up s o f  ฀s฀i฀m i฀l฀a฀r฀ 
฀m฀e฀n฀t฀a฀l฀ ฀a฀g฀e฀ ฀(฀M฀A฀)฀.฀ ฀E฀a฀r฀l฀y฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀r฀e฀p฀o฀r฀t฀ ฀p฀o฀o฀r฀e฀r฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀ ฀d฀i฀s฀c฀ri฀m i n a t i o n  
฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀t฀o฀ ฀T฀D฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀(฀B฀l฀a฀c฀k฀e฀t฀e฀r฀-฀S฀i฀m฀m฀o฀n฀d฀s฀,฀ ฀1฀9฀5฀3฀)฀,฀ ฀a฀n฀d฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀ ฀i฀m i฀t฀a฀t฀i฀o฀n฀ ฀t฀a฀s฀k฀s฀,  
฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀t฀o฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀m฀a฀t฀c฀h฀e฀d฀ ฀f฀o฀r฀ ฀M฀A฀ ฀(฀C฀a฀n฀t฀o฀r฀ ฀a฀n฀d฀ ฀G฀i฀r฀a฀r฀d฀e฀a฀u฀,฀ ฀1฀9฀5฀9฀)฀.฀ ฀ ฀O฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀a฀l฀ ฀s฀t u฀d i e฀s฀ 
฀h฀i฀g฀h฀l฀i฀g฀h฀t฀ ฀i฀n฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀t฀i฀m฀i฀n฀g฀ ฀o฀f฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀i฀n฀ ฀D฀S฀ ฀c฀h i l d r e n  (฀S฀t฀r฀a฀t฀f฀o฀r฀d฀ &  
฀C฀h฀i฀n฀g฀,฀ ฀1฀9฀8฀3฀;฀ ฀S฀t฀r฀a฀t฀f฀o฀r฀d฀ ฀&฀ ฀C฀h฀i฀n฀g฀,฀ ฀1฀9฀8฀9฀;฀ ฀P฀i฀c฀a฀r฀d฀,฀ ฀2฀0฀0฀9฀)฀ ฀a฀n฀d฀ ฀a฀d฀u฀l฀t฀s฀ ฀(฀P฀i฀c฀a฀r฀d฀,฀ ฀2฀0฀0฀9฀)฀.฀ ฀M฀o฀s฀t฀ 
฀s฀t฀u฀d฀i฀e฀s฀ ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀h฀e฀i฀r฀ ฀i฀n฀a฀c฀c฀u฀r฀a฀c฀i฀e฀s฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀t฀i฀m฀i฀n฀g฀ ฀t฀o฀ ฀m฀o฀t฀o฀r฀ ฀d฀i฀f f e r฀e฀n c฀e s  ฀a n d  
฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀d฀e฀l฀a฀y฀,฀ ฀b฀u฀t฀ ฀o฀n฀e฀ ฀s฀t฀u฀d฀y฀ ฀s฀u฀g฀g฀e฀s฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀o฀t฀o฀r฀-฀t฀i฀m฀in g  d i f f i฀c฀u฀l฀t฀i฀e฀s฀ i n  
฀D฀S฀ ฀m฀a฀y฀ ฀b฀e฀ ฀s฀p฀e฀c฀i฀f฀i฀c฀ ฀t฀o฀ ฀t฀y฀p฀e฀s฀ ฀o฀f฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀.฀ ฀S฀t฀r฀a฀t฀f฀o฀r฀d฀ ฀a฀n฀d฀ ฀C฀h฀i฀n฀g฀ ( 1 9฀8฀9฀)฀ c o฀m฀p a฀r฀e฀d฀ 
฀2฀4฀ ฀C฀h฀i฀n฀e฀s฀e฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀a฀g฀e฀d฀ ฀1฀3฀.฀2฀ ฀y฀e฀a฀r฀s฀)฀ ฀t฀o฀ ฀M฀A฀-฀m฀a฀t฀c฀h฀e฀d฀ ฀p฀e฀e฀r฀s฀ ฀w฀h฀e฀n฀ ฀r฀e฀p฀r฀o฀d฀u฀c฀i฀n฀g฀ 
฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀w฀h฀o฀l฀e฀ ฀b฀o฀d฀y฀ ฀a฀n฀d฀ ฀a฀r฀m฀ ฀r฀h฀y฀t฀h฀m฀s฀.฀ ฀B฀o฀t฀h฀ ฀g฀r฀o฀u฀p฀s฀ ฀w฀e฀r฀e฀ ฀t฀a฀k฀e฀n฀ ฀f฀r฀o฀m฀ ฀t฀w฀o฀ ฀s฀c฀h฀o฀ol฀s฀ ฀f฀o฀r฀ 
฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀s฀p฀e฀c฀i฀a฀l฀ ฀e฀d฀u฀c฀a฀t฀i฀o฀n฀a฀l฀ ฀n฀e฀e฀d฀s฀.฀ ฀T฀h฀e฀ ฀D฀S฀ ฀g฀r฀o฀u฀p฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀tl y  l e s s  w l l฀ 
฀t฀h฀a฀n฀ ฀t฀h฀e฀ ฀n฀o฀n฀-฀D฀S฀ ฀g฀r฀o฀u฀p฀ ฀o฀n฀ ฀‘฀h฀a฀m฀m฀e฀r฀i฀n฀g฀’฀ ฀a฀n฀d฀ ฀‘฀b฀u฀t฀t฀e฀r฀f฀l฀y฀’฀ ฀a฀r฀m฀-฀m฀o฀v฀e฀m฀e฀n฀t฀s฀.฀ ฀T฀h e  ฀a฀u฀t h o฀r฀s  
฀c฀o฀n฀c฀l฀u฀d฀e฀d฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀D฀S฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀h฀a฀m฀p฀e฀r฀e฀d฀ ฀b฀y฀ ฀m฀o฀t฀o฀r฀i฀c฀ ฀l฀i฀m฀i฀t฀at฀i฀o n s  i n  ฀s฀o m฀e  l i฀m b  
฀m฀o฀t฀o฀r฀-฀m฀o฀v฀e฀m฀e฀n฀t฀s฀,฀ ฀b฀u฀t฀ ฀n฀o฀t฀ ฀a฀l฀l฀.฀ ฀T฀h฀e฀y฀ ฀a฀l฀s฀o฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀a฀ ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀a฀l฀l฀y฀ ฀s฀i฀g฀n฀i฀f฀i฀c a n฀t฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀i฀o฀n฀ 
฀b฀e฀t฀w฀e฀e฀n฀ ฀t฀h฀e฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀c฀h฀o฀o฀l฀ ฀s฀e฀t฀t฀i฀n฀g฀:฀ ฀t฀h฀o฀s฀e฀ ฀c฀h฀i฀l฀d฀r฀e n  w i t฀h  ฀D S  w฀h฀o฀s฀e฀ 
฀s฀c฀h฀o฀o฀l฀ ฀p฀r฀o฀v฀i฀d฀e฀d฀ ฀a฀ ฀m฀u฀s฀i฀c฀ ฀c฀u฀r฀r฀i฀c฀u฀l฀u฀m฀ ฀w฀e฀r฀e฀ ฀m฀o฀r฀e฀ ฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀t฀h฀a฀n฀ ฀p฀u฀p฀i฀l฀s฀ ฀w฀i฀t฀h฀ ฀D S  w฀h฀o฀ 
฀a฀t฀t฀e฀n฀d฀e฀d฀ ฀t฀h฀e฀ ฀s฀e฀c฀o฀n฀d฀ ฀s฀c฀h฀o฀o฀l฀ ฀a฀n฀d฀ ฀n฀o฀n฀-฀D฀S฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀a฀t฀ ฀b฀o฀t฀h฀ ฀s฀c฀h฀o฀o฀l฀s฀.฀ S t r a t f o r d  ฀a฀n d฀ ฀C฀h฀i฀n฀g  
฀(฀1฀9฀8฀9฀)฀ ฀c฀o฀n฀c฀l฀u฀d฀e฀d฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀D฀S฀ ฀g฀r฀o฀u฀p฀ ฀h฀a฀d฀ ฀a฀ ฀b฀e฀t฀t฀e฀r฀ ฀c฀a฀p฀a฀c฀i฀t฀y	 t o฀ ฀d฀e฀v฀e฀l฀o p฀ t h e i r  ฀m u s i c  s k i l l s  
฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀o฀t฀h฀e฀r฀ ฀i฀n฀t฀e฀l฀l฀e฀c฀t฀u฀a฀l฀ ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀s฀.฀ ฀ 
฀ 
฀T฀w฀o฀ ฀r฀e฀c฀e฀n฀t฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀c฀o฀n฀f฀i฀r฀m฀ ฀t฀h฀a฀t฀ ฀D฀S฀ ฀s฀u฀b฀j฀e฀c฀t฀s฀ ฀d฀i฀s฀p฀l฀a฀y฀ ฀a฀t฀y฀p฀i฀c฀a฀l฀ ฀m฀o฀t฀o฀r฀-m฀o฀v e฀m฀e฀n t s฀ ฀w฀h e฀n฀ 
฀s฀t฀r฀i฀k฀i฀n฀g฀ ฀d฀r฀u฀m฀s฀ ฀b฀i฀m฀a฀n฀u฀a฀l฀l฀y฀ ฀b฀u฀t฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀ ฀o฀f฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n  ฀c฀a฀n  ฀a฀f฀f฀e฀c t  t h e i r  
฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀(฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀A฀l฀l฀e฀n฀,฀ ฀C฀h฀u฀n฀g฀ ฀&฀ ฀J฀u฀n฀g฀.฀,฀ ฀2฀0฀0฀6฀;฀ ฀C฀h฀e฀n฀,฀ ฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀,฀ ฀B฀i฀w฀e r  ฀&  
฀R฀i฀e฀k฀e฀n฀a฀,฀ ฀2฀0฀1฀5฀)฀.฀ ฀ ฀I฀n฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀t฀o฀ ฀T฀D฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀m฀a฀t฀c฀h฀e฀d฀ ฀f฀o฀r฀ ฀C฀A฀,฀ ฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀a฀n฀d฀ 
฀c฀o฀l฀l฀e฀a฀g฀u฀e฀s฀ ฀(฀2฀0฀0฀6฀)฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀a฀t฀y฀p฀i฀c฀a฀l฀l฀y฀ ฀c฀u฀r฀v฀i฀l฀i฀n฀e฀a฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀i฀n฀ ฀1฀0฀ ฀D฀S฀ ฀a฀d฀u฀l฀t  p฀a฀r฀t i p a฀n฀t฀s฀ 
฀(฀m฀e฀a฀n฀ ฀C฀A฀ ฀3฀0฀.฀2฀ ฀y฀e฀a฀r฀s฀;฀ ฀m฀e฀a฀n฀ ฀M฀A฀ ฀7฀.฀2฀ ฀y฀e฀a฀r฀s฀)฀ ฀a฀n฀d฀ ฀i฀n฀ ฀M฀A฀-฀m฀a฀t฀c฀h฀e฀d฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀w฀h฀e฀n฀ 
฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s฀l฀y฀ ฀d฀r฀u฀m฀m฀i฀n฀g฀ ฀w฀i฀t฀h฀ ฀d฀r฀u฀m฀s฀t฀i฀c฀k฀s฀ ฀i฀n฀ ฀t฀i฀m฀e฀ ฀w฀i฀t฀h฀ ฀b฀o฀t฀h฀ ฀v฀e฀r฀b฀a฀l฀ ฀i฀n฀s฀t r u฀c฀t฀i o฀n฀s  ( “ u p ”  a฀n฀d฀ 
฀“฀d฀o฀w฀n฀”฀)฀ ฀a฀n฀d฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ฀(฀t฀h฀e฀ ฀s฀o฀u฀n฀d฀ ฀o฀f฀ ฀a฀ ฀d฀r฀u฀m฀ ฀b฀e฀i฀n฀g฀ ฀h฀i฀t฀ ฀t฀o฀ ฀s฀t฀r฀i฀k฀e฀,฀ ฀a฀n฀d฀ ฀a฀ ฀c฀y฀m b a฀l  
฀s฀o฀u฀n฀d฀ ฀t฀o฀ ฀r฀a฀i฀s฀e฀ ฀s฀t฀i฀c฀k฀s฀)฀.฀ ฀T฀h฀e฀ ฀D฀S฀ ฀g฀r฀o฀u฀p฀ ฀a฀n฀d฀ ฀M฀A฀-฀c฀o฀n฀t฀r฀o฀l฀ ฀g฀r฀o฀u฀p฀ ฀a฀l฀s฀o฀ ฀s฀t฀r฀u฀c฀k฀ ฀t฀h฀e฀ ฀d฀r฀u฀m  ฀o฀u฀t฀-฀o฀f฀ 
฀p฀h฀a฀s฀e฀ ฀m฀o฀r฀e฀ ฀o฀f฀t฀e฀n฀ ฀t฀h฀a฀n฀ ฀T฀D฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀.฀ ฀T฀h฀e฀ ฀a฀u฀t฀h฀o฀r฀s฀ ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀h฀e฀s฀e฀ ฀e฀f฀f฀e฀c฀t฀s฀ ฀t฀o฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀d e฀l฀a฀y฀.฀ 
฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀w฀h฀e฀n฀ ฀s฀h฀o฀w฀n฀ ฀a฀ ฀v฀i฀d฀e฀o฀ ฀o฀f฀ ฀d฀r฀u฀m฀s฀t฀i฀c฀k฀s฀ ฀m฀o฀v฀i฀n฀g฀ ฀i฀n฀ ฀t฀i฀m฀e฀ ฀(฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ i n s t r u c t฀i฀o n ) ,฀ 
฀t฀h฀e฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀D฀S฀ ฀a฀n฀d฀ ฀M฀A฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀g฀r฀o฀u฀p฀s฀ ฀b฀e฀t฀t฀e฀r฀ ฀m฀a฀t฀c฀h฀e฀d฀ ฀t฀h฀o฀s฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀T฀D฀ ฀c฀o฀n฀t฀r o฀l  
฀g฀r฀o฀u฀p฀.฀ ฀F฀o฀r฀ ฀t฀h฀e฀ ฀D฀S฀ ฀g฀r฀o฀u฀p฀ ฀o฀n฀l฀y฀,฀ ฀t฀h฀e฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀i฀m฀p฀r฀o฀v฀e฀d฀ ฀t฀h฀e฀ ฀p฀r฀o฀p฀o฀r฀t฀io n฀ ฀o฀f฀ i฀n฀-
฀p฀h฀a฀s฀e฀ ฀b฀e฀a฀t฀s฀.฀ ฀T฀h฀e฀ ฀a฀u฀t฀h฀o฀r฀s฀ ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀h฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀ ฀i฀n฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀t฀o฀ a฀ ฀d฀e฀f฀i฀c฀i฀t  i n฀ ฀p r o฀c฀e฀s฀s฀i฀n฀g฀ 
฀v฀e฀r฀b฀a฀l฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ฀w฀h฀i฀c฀h฀ ฀c฀a฀n฀ ฀b฀e฀ ฀m฀e฀d฀i฀a฀t฀e฀d฀ ฀b฀y฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀.฀ ฀A฀t฀y p i฀c a฀l฀ ฀v฀e฀r฀b฀a฀l฀ 
฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀w฀a฀s฀ ฀c฀o฀n฀f฀i฀r฀m฀e฀d฀ ฀i฀n฀ ฀a฀ ฀s฀i฀m฀i฀l฀a฀r฀ ฀s฀t฀u฀d฀y฀ ฀o฀f฀ ฀1฀4฀ ฀D฀S฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀a฀n฀d฀ ฀a฀d฀u฀l฀t฀s฀,  i n฀ c฀o m฀p฀a฀r i฀s o n฀ 
฀t฀o฀ ฀T฀D฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀(฀C฀h฀e฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀)฀.฀ ฀T฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀u฀s฀e฀d฀ ฀n฀e฀u฀r฀o฀i฀m฀a฀g฀i฀n฀g฀ ฀t฀o฀ ฀m฀e฀a฀s฀u฀r฀e฀ ฀w฀h฀i฀c฀h฀ ฀a฀r฀e฀a฀ 
฀o฀f฀ ฀t฀h฀e฀ ฀b฀r฀a฀i฀n฀ ฀w฀a฀s฀ ฀d฀o฀m฀i฀n฀a฀n฀t฀ ฀w฀h฀e฀n฀ ฀d฀r฀u฀m฀m฀i฀n฀g฀ ฀b฀i฀m฀a฀n฀u฀a฀l฀l฀y฀ ฀t฀o฀ ฀v฀e฀r฀b฀a฀l฀,฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀,฀ ฀a฀n฀d  m฀e l฀o฀d฀i c  
฀s฀t฀i฀m฀u฀l฀i฀ ฀a฀t฀ ฀i฀n฀t฀e฀r฀v฀a฀l฀s฀ ฀o฀f฀ ฀5฀0฀0฀ ฀m฀s฀.฀ ฀T฀h฀e฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀s฀h฀o฀w฀e฀d฀ ฀a฀ ฀r฀i฀g฀h฀t฀-฀h฀e฀m฀i฀s฀p฀h฀e฀r฀e฀ ฀d฀o฀m฀i฀n฀a฀n c฀e฀ ฀i฀n฀ ฀t฀h฀e฀ 
฀D฀S฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀f฀o฀r฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀v฀e฀r฀b฀a฀l฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ฀f฀o฀r฀ ฀r฀h฀y฀t฀h฀m฀.฀ 
฀ 
฀E฀v฀i฀d฀e฀n฀c฀e฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀b฀i฀m฀a฀n฀u฀a฀l฀ ฀d฀r฀u฀m฀m฀i฀n฀g฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀(฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀e฀t฀ ฀a฀l฀,฀ ฀2฀0฀0฀6฀;฀ ฀C฀h฀en฀ ฀e฀t฀ a฀l฀.฀,  
฀2฀0฀1฀5฀)฀ ฀s฀u฀g฀g฀e฀s฀t฀s฀ ฀b฀e฀n฀e฀f฀i฀t฀s฀ ฀f฀o฀r฀ ฀v฀i฀s฀u฀a฀l฀ ฀m฀o฀d฀a฀l฀i฀t฀y฀ ฀o฀v฀e฀r฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀-฀v฀e฀r฀b฀a฀l฀ ฀m฀o฀d฀e฀s฀ ฀f฀o฀r฀ ฀DS฀ 
฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀.฀ ฀I฀n฀ ฀T฀D฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀,฀ ฀v฀i฀s฀u฀a฀l฀ ฀t฀e฀a฀c฀h฀i฀n฀g฀ ฀s฀t฀r฀a฀t฀e฀g฀i฀e฀s฀ ฀h฀a฀v฀e฀ ฀l฀e฀d฀ ฀to  i m฀p฀r฀o฀v฀e฀m e n t s  i n  
฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀s฀k฀i฀l฀l฀s฀ ฀(฀S฀a฀d฀a฀k฀a฀t฀a฀,฀ ฀H฀o฀p฀p฀e฀,฀ ฀B฀r฀a฀n฀d฀m฀e฀y฀e฀r฀,฀ ฀ ฀T฀i฀m฀m฀e฀r฀s฀ ฀&฀ ฀D฀e฀s฀a฀i฀n฀,฀ ฀2฀0฀0฀8 ) ,฀ ฀v฀i o l i n฀ p i t฀c฀h฀-
฀p฀l฀a฀y฀i฀n฀g฀ ฀s฀k฀i฀l฀l฀s฀ ฀(W฀a฀n฀g฀,฀ ฀W a n฀g฀,฀ ฀C฀h฀e฀n฀,฀ ฀C฀h฀a฀n฀g฀,฀ ฀&฀ ฀C฀h฀e฀n฀,฀ 2 0 1 2 ) a n d  ฀s฀i฀n g฀i฀n฀g฀ ฀s฀k฀i฀l฀l฀s฀ ฀(฀H฀o฀w฀a฀r฀d฀,฀ 
฀B฀r฀e฀r฀e฀t฀o฀n฀,฀ ฀W฀e฀l฀c฀h฀,฀ ฀H฀i฀m฀o฀n฀i฀d฀e฀s฀,฀ ฀D฀e฀C฀o฀s฀t฀a฀,฀ ฀W฀i฀l฀l฀i฀a฀m฀s฀,฀ ฀&฀ ฀H฀o฀w฀a฀r฀d,฀ ฀2฀0฀0฀7 ;  W i l฀s฀o฀n฀,  L e ,  
฀C฀a฀l฀l฀a฀g฀h฀a฀n฀ ฀&฀ ฀T฀h฀o฀r฀p฀e฀, ฀2฀0 0฀8 )฀,฀ ฀i n฀c฀l u฀d฀i฀n฀g฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀H฀I฀ ฀(฀W฀e฀l฀c฀h฀,฀ ฀S฀a฀u฀n d e r s฀,฀ ฀E฀d w a r d฀s฀,฀ 
฀P฀a฀l฀m฀e฀r฀,฀ ฀H฀i฀m฀o฀n฀i฀d฀e฀s฀,฀ ฀K฀n฀i฀g฀h฀t฀ ฀e฀t฀ ฀a฀l฀.฀,฀ 2 0 1 5 ) .  S u c h  ฀r e s e a฀r c฀h฀ ฀w฀i฀t฀h฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀i฀s฀ ฀l฀i฀m฀i฀t฀e฀d฀,฀ 
฀b฀u฀t฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀h฀a฀s฀ ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y฀ ฀i฀m฀p฀r฀o฀v฀e฀d฀ ฀p฀i฀a฀n฀o฀ ฀s฀k฀i฀l฀l฀s i n  i n d i v i d u a l s  ฀w i t h  
฀D฀S฀ ฀(฀V฀e฀l฀a฀s฀q฀u฀e฀z฀,฀ ฀1฀9฀9฀1฀,฀ ฀c฀i฀t฀e฀d฀ ฀i฀n฀ ฀P฀e฀t฀e฀r฀s฀,฀ ฀2฀0฀0฀0฀)฀.฀ ฀F฀u฀r฀t฀h฀e฀r฀m฀o฀r฀e฀,฀ ฀t฀h฀e฀ ฀u฀s฀e฀ ฀o฀f฀ ฀r฀e฀a฀l฀-฀t i m฀e฀ ฀v฀i฀s฀u฀a฀l฀ 
฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀c฀a฀n฀ ฀i฀m฀p฀r฀o฀v฀e฀ ฀t฀h฀e฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀i฀n฀g฀ ฀o฀f฀ ฀s฀p฀e฀e฀c฀h฀ ฀a฀r฀t฀i฀c฀u฀l฀a฀t฀o฀r฀s฀ i n฀ w o฀r d s  
฀(฀W฀o฀o฀d฀,฀ ฀2฀0฀1฀0฀)฀.฀ ฀T฀h฀i฀s฀ ฀p฀o฀i฀n฀t฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀v฀a฀l฀u฀e฀ ฀o฀f฀ ฀v฀i฀s฀u฀a฀l฀ ฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀i฀n฀ ฀s฀u฀p฀p฀o฀r฀t฀i฀ng  m u s i c a l  
฀m฀o฀t฀o฀r฀ ฀b฀e฀h฀a฀v฀i฀o฀u฀r฀s฀ ฀i฀n฀ ฀D฀S฀.฀ ฀ 
฀ 
฀ ฀ 
฀C฀o฀l฀l฀e฀c฀t฀i฀v฀e฀l฀y฀,฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀s฀ ฀t฀h฀a฀t฀ ฀a฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀f฀a฀c฀t฀o฀r฀s฀ ฀m฀a฀y฀ ฀a฀f฀f฀e฀ct  m u s i c a l  m฀o฀t฀o฀r฀ 
฀m฀o฀v฀e฀m฀e฀n฀t฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀g฀r฀o฀u฀p฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀m฀a฀k฀e฀ ฀i฀t฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀ ฀t฀o฀ i s฀o l a฀t฀e฀ ฀c฀a฀u฀s฀a฀l฀ 
฀o฀r฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀o฀r฀y฀ ฀f฀a฀c฀t฀o฀r฀s฀.฀ ฀F฀u฀r฀t฀h฀e฀r฀m฀o฀r฀e฀,฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀e฀x฀c฀l฀u฀d฀e฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a n d  
฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀l฀o฀s฀s฀,฀ ฀m฀a฀k฀i฀n฀g฀ ฀i฀t฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀ ฀t฀o฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀ ฀t฀h฀e฀ ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s฀ ฀t฀h฀a฀t฀ ฀a฀r e  f a c e d฀ ฀b฀y฀ 
฀t฀h฀i฀s฀ ฀s฀u฀b฀-฀g฀r฀o฀u฀p฀.฀ ฀T฀h฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y฀ ฀e฀x฀a฀m฀i฀n฀e฀s฀ ฀t฀h฀e฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀o฀t฀o฀r฀ ฀b฀e฀h฀a฀v฀i฀o฀u r s  ฀o฀f฀ ฀a฀ 
฀y฀o฀u฀n฀g฀ ฀m฀a฀n฀ ฀w฀i฀t฀h฀ ฀D฀S฀,฀ ฀S฀e฀v฀e฀r฀e฀ ฀L฀e฀a฀r฀n฀i฀n฀g฀ ฀D฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀ ฀(฀S฀L฀D฀)฀ ฀a฀n฀d฀ ฀m฀o฀d฀e฀r฀a฀t฀e฀-฀s฀e฀v฀e฀r฀e฀ ฀H I฀,฀ ฀k฀n฀o฀w n  
฀h฀e฀r฀e฀ ฀a฀s฀ ฀R฀o฀b฀e฀r฀t฀.฀ ฀H฀i฀s฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀m฀o฀v฀e฀ ฀o฀r฀ ฀t฀a฀p฀ ฀t฀o฀ ฀i฀s฀o฀c฀h฀r฀o฀n฀o฀u฀s฀ ฀(฀e฀q฀u฀a฀l฀ ฀t฀i฀m฀in฀g฀ ฀b฀e t฀w e฀e฀n฀ ฀a฀u฀d i t o r฀y  
฀e฀v฀e฀n฀t฀s฀)฀ ฀a฀n฀d฀ ฀n฀o฀n฀-฀i฀s฀o฀c฀h฀r฀o฀n฀o฀u฀s฀ ฀(฀i฀r฀r฀e฀g฀u฀l฀a฀r฀ ฀t฀i฀m฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀e฀v฀e฀n฀t฀s฀)฀ r h y t h฀m฀s  ฀i฀s฀ 
฀m฀e฀a฀s฀u฀r฀e฀d฀ ฀i฀n฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀t฀o฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀-฀o฀n฀l฀y฀ ฀s฀t฀i฀m฀u฀l฀i฀,฀ ฀a฀n฀d฀ ฀w฀i฀t฀h฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀.฀ ฀R฀o฀b฀e฀r t ’฀s฀ 
฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀s฀e฀ ฀t฀a฀s฀k฀s฀ ฀a฀r฀e฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀h฀i฀s฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀m฀e฀m฀o฀r฀y฀ ฀a฀n฀d฀ ฀H฀I฀ ฀a฀n฀d฀ ฀a฀r฀e฀ ฀a฀n฀a฀l฀y s e d  w฀i฀t฀h฀ 
฀r฀e฀f฀e฀r฀e฀n฀c฀e฀ ฀t฀o฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀o฀n฀ ฀t฀y฀p฀i฀c฀a฀l฀ ฀a฀n฀d฀ ฀a฀t฀y฀p฀i฀c฀a฀l฀ ฀m฀u฀s฀i฀c฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀nt฀.฀ ฀T฀h฀e  ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y  
฀w฀i฀l฀l฀ ฀a฀d฀d฀r฀e฀s฀s฀ ฀t฀h฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀q฀u฀e฀s฀t฀i฀o฀n฀s฀:฀ 
฀1฀. H฀o฀w฀ ฀a฀c฀c฀u฀r฀a฀t฀e฀l฀y฀ ฀d฀o฀e฀s฀ ฀R฀o฀b฀e฀r฀t฀ ฀m฀a฀t฀c฀h฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀a฀n฀d฀ ฀a฀u฀d฀i฀t฀o฀r y฀-
฀v฀i฀s฀u฀a฀l฀ ฀s฀t฀i฀m฀u฀l฀i฀ ฀d฀u฀r฀i฀n฀g฀ ฀g฀r฀o฀s฀s฀-฀m฀o฀t฀o฀r฀ ฀a฀n฀d฀ ฀l฀i฀m฀b฀-฀m฀o฀t฀o฀r฀ ฀r฀h฀y฀t฀h฀m฀ ฀a฀n฀d฀ ฀b฀e฀a฀t฀ ฀m฀a฀t฀c฀h฀i฀n฀g฀ 
฀t฀a฀s฀k฀s฀?฀ 
฀2฀. G฀i฀v฀e฀n฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀a฀n฀d฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀p฀r฀o฀f฀i฀l฀e฀,฀ ฀w฀h฀i฀c฀h฀ ฀f฀a฀c฀t฀o฀r฀s฀ ฀o฀r฀ ฀c฀o฀m฀b฀i฀n฀a฀t฀i฀o฀n฀ ฀o฀f฀ 
฀f฀a฀c฀t฀o฀r฀s฀ ฀c฀a฀n฀ ฀b฀e฀s฀t฀ ฀e฀x฀p฀l฀a฀i฀n฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀i฀n฀ ฀h฀i฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀a฀s฀k฀s฀,฀ ฀a฀n฀d฀ ฀b฀e฀tw฀e e n  
฀t฀a฀s฀k฀s฀?฀ 
฀3฀. H฀o฀w฀ ฀m฀i฀g฀h฀t฀ ฀t฀h฀i฀s฀ ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀b฀e฀ ฀a฀p฀p฀l฀i฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀w฀i฀d฀e฀r฀ ฀D฀S฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀?฀ 
฀ 
฀G฀i฀v฀e฀n฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀d฀e฀l฀a฀y฀,฀ ฀h฀e฀ ฀i฀s฀ ฀e฀x฀p฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀ ฀r฀h฀y฀t h m฀i฀c฀ ฀e฀r฀r฀o฀r฀s฀ ฀a฀n฀d  
฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s฀ ฀f฀o฀u฀n฀d฀ ฀i฀n฀ ฀y฀o฀u฀n฀g฀e฀r฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀,฀ ฀r฀e฀f฀l฀e฀c฀t฀i฀n฀g฀ ฀h฀i฀s฀ ฀n฀o฀n฀v฀e฀rb a l  ฀M A  m o฀r฀e฀ c฀l฀o฀s฀e฀l฀y฀ 
฀t฀h฀a฀n฀ ฀h฀i฀s฀ ฀C฀A฀.฀ ฀H฀i฀s฀ ฀H฀I฀ ฀m฀a฀y฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀ ฀a฀n฀ ฀e฀f฀f฀e฀c฀t฀ ฀o฀n฀ ฀h฀i฀s฀ ฀m฀o฀t฀o฀r฀ ฀p฀r฀o฀d฀u฀c฀t฀io n .  ฀H฀o฀w e v฀e r฀,  i t  ฀i฀s฀ 
฀a฀n฀t฀i฀c฀i฀p฀a฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀a฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀w฀i฀l฀l฀ ฀l฀e฀a฀d฀ ฀t฀o฀ ฀i฀m฀p฀r฀o฀v฀e฀d฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀b฀y฀ 
฀c฀o฀m฀p฀e฀n฀s฀a฀t฀i฀n฀g฀ ฀p฀a฀r฀t฀l฀y฀ ฀o฀r฀ ฀w฀h฀o฀l฀l฀y฀ ฀f฀o฀r฀ ฀h฀i฀s฀ ฀H฀I฀.฀ ฀E฀x฀a฀m฀i฀n฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k s  a t฀ 
฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀t฀e฀m฀p฀i฀ ฀m฀a฀y฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀m฀o฀t฀o฀r฀i฀c฀ ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s฀ ฀o฀r฀ ฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s  ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w i฀t฀h  
฀h฀e฀a฀r฀i฀n฀g฀ ฀o฀r฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀m฀e฀m฀o฀r฀y฀ ฀c฀a฀p฀a฀c฀i฀t฀y฀.฀ ฀T฀h฀e฀ ฀o฀u฀t฀c฀o฀m฀e฀s฀ ฀m฀a฀y฀ ฀r฀e฀v฀e฀a฀l฀ ฀a฀r฀e฀a฀s฀ ฀o฀f฀ a฀b฀i฀l i t y  ฀o r  
฀c฀h฀a฀l฀l฀e฀n฀g฀e฀ ฀f฀o฀r฀ ฀R฀o฀b฀e฀r฀t฀.฀ ฀T฀h฀i฀s฀ ฀i฀n฀ ฀t฀u฀r฀n฀ ฀m฀a฀y฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀i฀n฀s฀i฀g฀h฀t฀ ฀i฀n฀t฀o฀ ฀h฀o฀w฀ ฀t฀o฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀R฀o฀b฀e฀r฀t’฀s  
฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀,฀ ฀a฀n฀d฀ ฀t฀h฀a฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀w฀i฀d฀e฀r฀ ฀D฀S฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀.฀ 
฀ 
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฀A฀ ฀s฀i฀n฀g฀l฀e฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y฀ ฀w฀a฀s฀ ฀u฀s฀e฀d฀ ฀t฀o฀ ฀a฀d฀d฀r฀e฀s฀s฀ ฀t฀h฀e฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀q฀u฀e฀s฀t฀i฀o฀n฀s฀,฀ ฀a฀b฀o฀v฀e฀.฀ ฀T฀h฀e฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y฀ ฀i฀s฀ 
฀d฀r฀a฀w฀n฀ ฀f฀r฀o฀m฀ ฀a฀ ฀l฀a฀r฀g฀e฀r฀ ฀e฀x฀p฀l฀a฀n฀a฀t฀o฀r฀y฀ ฀s฀e฀r฀i฀e฀s฀ ฀o฀f฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀t฀h฀a฀t฀ ฀f฀o฀c฀u฀s฀e฀d฀ ฀o฀n฀ ฀s฀p฀e฀ec h  a n d  m฀u฀s฀i฀c฀a฀l฀ 
฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀i฀n฀ ฀f฀o฀u฀r฀ ฀a฀d฀u฀l฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀S฀,฀ ฀w฀h฀o฀ ฀w฀e฀r฀e฀ ฀r฀e฀s฀i฀d฀e฀n฀t฀ ฀a฀t฀ ฀a฀ ฀s฀p฀e฀c฀i฀a฀l฀i฀s฀t฀ ฀c฀a฀r฀e h o฀m฀e฀ ฀(฀J e฀f฀f e r y ,฀ 
฀2฀0฀1฀6฀)฀.฀ ฀E฀x฀p฀l฀a฀n฀a฀t฀o฀r฀y฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀s฀e฀e฀k฀ ฀t฀o฀ ฀e฀x฀p฀l฀a฀i฀n฀ ฀l฀i฀n฀k฀s฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀p฀h฀e฀n฀o฀m฀e฀n฀a฀ ฀t฀h฀a฀t฀ ฀c฀a฀n฀n฀o฀t฀ ฀b฀e฀ 
฀u฀n฀d฀e฀r฀s฀t฀o฀o฀d฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀(฀Y฀i฀n฀,฀ ฀2฀0฀1฀1฀)฀.฀ ฀T฀h฀i฀s฀ ฀i฀s฀ ฀a฀p฀p฀r฀o฀p฀r฀ia฀t฀e  f฀o r  
฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀n฀g฀ ฀u฀n฀d฀e฀r฀-฀r฀e฀s฀e฀a฀r฀c฀h฀e฀d฀ ฀o฀r฀ ฀p฀o฀o฀r฀l฀y฀ ฀u฀n฀d฀e฀r฀s฀t฀o฀o฀d฀ ฀a฀s฀p฀e฀c฀t฀s฀ ฀o฀f฀ ฀b฀e฀h฀a฀v฀i฀o฀u฀r฀,฀ ฀a฀n d  
฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s฀ ฀g฀r฀o฀u฀p฀s฀ ฀s฀u฀c฀h฀ ฀a฀s฀ ฀t฀h฀o฀s฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀n฀d฀ ฀H฀I฀.฀ ฀ 
฀ 
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฀A฀p฀p฀r฀o฀v฀a฀l฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀w฀a฀s฀ ฀g฀r฀a฀n฀t฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀H฀u฀m฀a฀n฀ ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀ ฀S฀c฀i฀e฀n฀c฀e฀s฀’฀ ฀E฀t฀h฀i฀c฀s฀ 
฀C฀o฀m฀m฀i฀t฀t฀e฀e฀,฀ ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ ฀S฀h฀e฀f฀f฀i฀e฀l฀d฀.฀ ฀I฀n฀f฀o฀r฀m฀e฀d฀ ฀c฀o฀n฀s฀e฀n฀t฀ ฀w฀a฀s฀ ฀f฀i฀r฀s฀t฀ ฀s฀ou g h฀t  a n d  o b฀t a฀i฀n฀e฀d฀ ฀f฀r o m฀ 
฀t฀h฀e฀ ฀r฀e฀s฀i฀d฀e฀n฀t฀i฀a฀l฀ ฀c฀a฀r฀e฀ ฀h฀o฀m฀e฀.฀ ฀ ฀P฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀b฀y ฀t฀h฀e  r฀i฀n฀c฀i฀p l  o f  ฀t฀h e  
฀c฀a฀r฀e฀ ฀h฀o฀m฀e฀ ฀u฀s฀i฀n฀g฀ ฀t฀h฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀i฀n฀c฀l฀u฀s฀i฀o฀n฀ ฀c฀r฀i฀t฀e฀r฀i฀a฀:฀ 
฀1฀.฀ ฀a฀ ฀d฀i฀a฀g฀n฀o฀s฀i฀s฀ ฀o฀f฀ ฀D฀S฀;฀ 
฀2฀.฀ ฀a฀g฀e฀d฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀1฀1฀-฀2฀5฀ ฀y฀e฀a฀r฀s฀;฀ 
฀3฀.฀ ฀a฀ ฀r฀e฀c฀o฀g฀n฀i฀s฀e฀d฀ ฀d฀e฀g฀r฀e฀e฀ ฀o฀f฀ ฀s฀p฀e฀e฀c฀h฀ ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀;฀ ฀a฀n฀d฀ 
฀4฀.฀ ฀a฀n฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀ ฀i฀n฀ ฀s฀i฀n฀g฀i฀n฀g฀.฀ 
฀ 
฀S฀t฀a฀f฀f฀ ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀d฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀k฀n฀o฀w฀n฀ ฀t฀o฀ ฀e฀n฀j฀o฀y฀ ฀m฀u฀s฀i฀c฀ ฀a฀n฀d฀ ฀s฀i฀n฀g฀i฀n฀g฀.฀ ฀A฀s t h e  s t u d y  ฀r฀e฀q฀u฀i฀r฀e฀d฀ 
฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀t฀o฀ ฀p฀e฀r฀f฀o฀r฀m฀ ฀s฀i฀n฀g฀i฀n฀g฀ ฀t฀a฀s฀k฀s฀ ฀a฀n฀d฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀t฀a฀s฀k฀s฀,฀ ฀a฀n฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀ ฀i฀n฀ ฀s฀i฀n฀g฀i฀n฀g฀ ฀w฀a s  
฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀t฀o฀ ฀m฀i฀n฀i฀m฀i฀z฀e฀ ฀a฀n฀y฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀e฀m฀o฀t฀i฀o฀n฀a฀l฀ ฀h฀a฀r฀m฀ ฀t฀h฀a฀t฀ ฀m฀a฀y฀ ฀b฀e฀ ฀c฀a฀u฀s฀e฀d฀ ฀b฀y฀ ฀p฀e฀r฀f฀o฀r฀m a n฀c฀e  
฀a฀n฀x฀i฀e฀t฀y฀ ฀i฀n฀ ฀g฀r฀o฀u฀p฀ ฀s฀e฀s฀s฀i฀o฀n฀s฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀i฀t฀ ฀i฀s฀ ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e฀d฀ ฀t฀h฀a฀t฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a n t s฀ ฀w฀i฀t฀h฀ a฀ ฀s฀e฀l฀f฀-
฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀ ฀i฀n฀ ฀m฀u฀s฀i฀c฀ ฀m฀a฀y฀ ฀p฀e฀r฀f฀o฀r฀m฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀l฀y฀ ฀t฀o฀ ฀p฀e฀e฀r฀s฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀w฀h฀o฀ ฀d฀o฀ ฀n฀o฀t฀ ฀e฀n฀j o฀y฀ 
฀p฀e฀r฀f฀o฀r฀m฀i฀n฀g฀.฀ ฀L฀e฀t฀t฀e฀r฀s฀ ฀a฀n฀d฀ ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀s฀h฀e฀e฀t฀s฀ ฀w฀e฀r฀e฀ ฀p฀r฀o฀v฀i฀d฀e฀d฀ ฀f฀o฀r฀ ฀s฀t฀a฀f฀f฀ ฀a฀n฀d฀ ฀p฀ar e n t s฀/฀c฀a฀r฀e฀r฀s฀.฀ 
฀S฀t฀a฀f฀f฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀ ฀t฀h฀e฀ ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀t฀o฀ ฀p฀a฀r฀e฀n฀t฀s฀/฀c฀a฀r฀e฀r฀s฀ ฀a฀n฀d฀ ฀p฀r฀o฀v฀i฀d฀e฀d฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l p a r฀t฀i฀c฀i฀p฀a n t s  ฀w i t฀h  
฀p฀i฀c฀t฀o฀r฀i฀a฀l฀ ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀s฀h฀e฀e฀t฀s฀ ฀t฀h฀a฀t฀ ฀e฀x฀p฀l฀a฀i฀n฀e฀d฀ ฀t฀h฀e฀ ฀o฀u฀t฀l฀i฀n฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀r฀e฀s฀e฀a฀r฀ch .  T h e฀ ฀s฀a฀m e  ฀s฀t฀a฀f฀f฀ 
฀s฀o฀u฀g฀h฀t฀ ฀i฀n฀f฀o฀r฀m฀e฀d฀ ฀c฀o฀n฀s฀e฀n฀t฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀a฀f฀t฀e฀r฀ ฀a฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀ ฀t฀w฀o฀ ฀w฀e฀ek s .  ฀T h e  
฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀r฀e฀t฀a฀i฀n฀e฀d฀ ฀t฀h฀e฀ ฀r฀i฀g฀h฀t฀ ฀t฀o฀ ฀r฀e฀f฀u฀s฀e฀ ฀t฀o฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e฀ ฀o฀r฀ ฀t฀o฀ ฀w฀i฀t฀h฀d฀r฀a฀w฀ ฀f r฀o฀m฀ ฀a฀s฀s e s s m฀e฀n฀t฀ 
฀t฀a฀s฀k฀s฀ ฀a฀s฀ ฀t฀h฀e฀y฀ ฀w฀e฀r฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀e฀d฀:฀ ฀c฀o฀n฀s฀e฀n฀t฀ ฀w฀a฀s฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀o฀n฀g฀o฀i฀n฀g฀.฀ ฀ ฀T฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀ i n฀ t h i s  
฀s฀t฀u฀d฀y฀ ฀g฀a฀v฀e฀ ฀c฀o฀n฀s฀e฀n฀t฀ ฀t฀o฀ ฀t฀a฀k฀e฀ ฀p฀a฀r฀t฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀a฀n฀d฀ ฀f฀o฀r฀ ฀h฀i฀s฀ ฀d฀a฀t฀a฀ ฀t฀o฀ ฀b฀e฀ ฀u฀s฀e฀d฀.฀ 
฀ 

฀D฀a฀t฀a฀ ฀w฀e฀r฀e฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀a฀ ฀m฀a฀l฀e฀ ฀a฀d฀u฀l฀t฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀,฀ ฀R฀o฀b฀e฀r฀t฀,฀ ฀w฀h฀o฀ ฀w฀a฀s฀ 2 3 ; 1 0  ฀y e a r s  ฀o l d ,  ฀w i t h  
฀S฀e฀v฀e฀r฀e฀ ฀L฀e฀a฀r฀n฀i฀n฀g฀ ฀D฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀ ฀(฀S฀L฀D฀)฀.฀ ฀O฀f฀ ฀t฀h฀e฀ ฀f฀o฀u฀r฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀i฀n฀ t h e  o฀r฀i g฀i฀n฀a l฀ ฀s t u฀d y  ( J e f e฀r฀y ,฀ 
฀2฀0฀1฀6฀)฀,฀ ฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀u฀n฀i฀q฀u฀e฀ ฀i฀n฀ ฀h฀a฀v฀i฀n฀g฀ ฀u฀n฀d฀e฀r฀g฀o฀n฀e฀ ฀a฀ ฀r฀e฀c฀e฀n฀t฀ ฀a฀u฀d฀i฀o฀g฀r฀a฀m฀.฀ ฀T฀h฀i฀s฀ ฀a฀l฀l฀o฀w฀e฀d฀ ฀h฀i฀s฀ 
฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀b฀e฀ ฀e฀x฀a฀m฀i฀n฀e฀d฀ ฀i฀n฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀h฀i฀s฀ ฀H฀I฀.฀ ฀T฀h฀e฀ ฀a฀u฀d฀io g r฀a m  p r o v i d฀e฀d฀ b฀y฀ t h e฀ 
฀h฀o฀m฀e฀’฀s฀ ฀S฀p฀e฀e฀c฀h฀ ฀a฀n฀d฀ ฀L฀a฀n฀g฀u฀a฀g฀e฀ ฀T฀h฀e฀r฀a฀p฀i฀s฀t฀ ฀(฀S฀a฀L฀T฀)฀ ฀s฀h฀o฀w฀e฀d฀ ฀a฀ ฀l฀o฀s฀s฀ ฀i฀n฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ r i g h t  ฀e฀a฀r฀ ฀o฀f฀ ฀5 0 -
฀6฀0฀ ฀d฀B฀ ฀a฀t฀ ฀2฀5฀0฀-฀1฀0฀0฀0฀ ฀H฀z฀ ฀a฀n฀d฀ ฀a฀t฀ ฀4฀0฀0฀0฀ ฀H฀z฀,฀ ฀a฀n฀d฀ ฀a฀ ฀l฀o฀s฀s฀ ฀o฀f฀ ฀4฀6฀ ฀d฀B฀ ฀a฀t฀ ฀2฀0฀0฀0฀ ฀H฀z฀.฀ ฀T฀h฀e฀ ฀l฀o฀s฀s฀ ฀i฀n฀ ฀h฀i฀s฀ l฀e฀f฀t฀ 
฀e฀a฀r฀ ฀w฀a฀s฀ ฀4฀0฀ ฀d฀B฀ ฀a฀t฀ ฀2฀5฀0฀ ฀H฀z฀ ฀a฀n฀d฀ ฀6฀0฀-฀6฀5฀ ฀d฀B฀ ฀a฀t฀ ฀5฀0฀0฀-฀4฀0฀0฀0฀ ฀H฀z฀.฀ ฀ 
฀ 
฀A฀s฀ ฀p฀a฀r฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀l฀a฀r฀g฀e฀r฀ ฀s฀t฀u฀d฀y฀,฀ ฀R฀o฀b฀e฀r฀t฀ ฀h฀a฀d฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e฀d฀ ฀i฀n฀ ฀a฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀a฀s฀s฀e s s m฀e฀n฀t฀s฀.฀ 
฀T฀h฀e฀ 				฀ ฀v฀e฀r฀s฀i฀o฀n฀ ฀1฀ ฀(฀D฀u฀n฀n฀,฀ ฀D฀u฀n฀n฀,฀ ฀W฀h฀e฀t฀t฀o฀n฀,฀ ฀&฀ 
฀P฀i฀n฀t฀i฀l฀i฀e฀,฀ ฀1฀9฀9฀2฀)฀ ฀m฀e฀a฀s฀u฀r฀e฀s฀ ฀r฀e฀c฀e฀p฀t฀i฀v฀e฀ ฀v฀o฀c฀a฀b฀u฀l฀a฀r฀y฀,฀ ฀a฀n฀d฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀e฀s฀ ฀t฀o฀ ฀v฀e฀r฀b฀a฀l i฀n t฀e฀l฀l฀i฀g฀e฀n฀c฀e฀.฀ 
฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀s฀t฀a฀n฀d฀a฀r฀d฀i฀s฀e฀d฀ ฀f฀o฀r฀ ฀u฀s฀e฀ ฀f฀o฀r฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀a฀g฀e฀d฀ ฀3฀-฀1฀6฀ ฀y฀e฀a฀r฀s฀,฀ ฀i฀t฀ ฀h฀a฀s฀ b e e฀n฀ ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y฀ ฀u฀s฀e฀d฀ 
฀w฀i฀t฀h฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀c฀r฀o฀s฀s฀ ฀a฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀(฀C฀a฀r฀r฀,฀ ฀2฀0฀0฀5฀;฀ ฀G฀l฀e฀n฀n฀ ฀&฀ ฀C฀u n n i n g h a m฀,฀ ฀2฀0฀0฀5 ) .  
฀T฀h฀e฀  !	  		"	฀(฀G฀o฀o฀d฀e฀n฀o฀u฀g฀h฀,฀ ฀1฀9฀6฀3฀)	฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀u฀s฀e฀d฀ 
฀t฀o฀ ฀e฀s฀t฀i฀m฀a฀t฀e฀ ฀n฀o฀n฀-฀v฀e฀r฀b฀a฀l฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀l฀e฀a฀r฀n฀i฀n฀g฀ d i฀s฀a฀b i l฀i฀t฀i฀e฀s฀.  T฀h฀e  
฀o฀u฀t฀c฀o฀m฀e฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀e฀s฀ ฀t฀o฀ ฀v฀i฀s฀u฀a฀l฀-฀m฀o฀t฀o฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀a฀n฀d฀ ฀i฀n฀t฀e฀l฀l฀i฀g฀e฀n฀c฀e฀ ฀(฀D฀y฀k฀e฀n฀s฀,฀ ฀19 9 6฀;  ฀S u r t i฀j฀i฀,฀ 
฀H฀o฀s฀s฀e฀i฀n฀i฀,฀ ฀S฀o฀l฀e฀i฀m฀a฀n฀i฀ ฀&฀ ฀H฀o฀s฀s฀e฀i฀n฀i฀,฀ ฀2฀0฀1฀0฀)฀.฀ ฀T฀h฀e฀ #" $฀ ฀(฀G฀a฀r฀d฀n฀e฀r฀,฀ 1 9฀9฀6฀)฀ ฀t฀a฀s฀k฀ ฀i฀s  u฀s฀e฀d฀ ฀a฀s฀ ฀a฀n฀ 
฀i฀n฀d฀i฀c฀a฀t฀o฀r฀ ฀o฀f฀ ฀v฀e฀r฀b฀a฀l฀ ฀s฀h฀o฀r฀t฀-฀t฀e฀r฀m฀ ฀m฀e฀m฀o฀r฀y฀ ฀(฀s฀t฀a฀n฀d฀a฀r฀d฀i฀s฀e฀d฀ ฀f฀o฀r฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀o฀f฀ ฀4฀-฀1฀8฀ y฀e฀a r s )฀.฀ 
฀P฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀l฀i฀s฀t฀e฀n฀ ฀t฀o฀ ฀a฀n฀d฀ ฀r฀e฀p฀e฀a฀t฀ ฀a฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀ ฀o฀f฀ ฀n฀u฀m฀b฀e฀r฀s฀ ฀t฀h฀a฀t฀ ฀a฀r฀e s p o k e n  a t  a n e v e n  r฀a t฀e  ฀o฀f  
฀a฀p฀p฀r฀o฀x฀i฀m฀a฀t฀e฀l฀y฀ ฀o฀n฀e฀ ฀d฀i฀g฀i฀t฀ ฀p฀e฀r฀ ฀s฀e฀c฀o฀n฀d฀,฀ ฀b฀y฀ ฀t฀h฀e฀ ฀e฀x฀a฀m฀i฀n฀e฀r฀.฀ ฀T฀h฀e฀ %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฀ ฀(฀G฀a฀t฀h฀e฀r฀c฀o฀l฀e฀ ฀&฀ ฀B฀a฀d฀d฀e฀l฀e฀y฀,฀ ฀1฀9฀9฀6฀)฀ ฀m฀e฀a฀s฀u฀r฀e฀s฀ ฀p฀h฀o฀n฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀m฀e฀m฀o฀r฀y฀ 
฀a฀n฀d฀ ฀d฀o฀e฀s฀ ฀n฀o฀t฀ ฀d฀r฀a฀w฀ ฀o฀n฀ ฀l฀e฀x฀i฀c฀a฀l฀ ฀o฀r฀ ฀s฀e฀m฀a฀n฀t฀i฀c฀ ฀k฀n฀o฀w฀l฀e฀d฀g฀e฀.฀ ฀T฀h฀e฀ ฀d฀i฀g฀i฀t฀s฀ ฀a฀n฀d฀ ฀n฀o฀n฀w฀o฀r฀d฀s฀ ฀w฀e r e฀ 
฀p฀r฀e฀s฀e฀n฀t฀e฀d฀ ฀l฀i฀v฀e฀ ฀f฀o฀r฀ ฀i฀m฀i฀t฀a฀t฀i฀o฀n฀,฀ ฀w฀i฀t฀h฀ ฀o฀n฀e฀ ฀r฀e฀p฀e฀t฀i฀t฀i฀o฀n฀ ฀a฀l฀l฀o฀w฀e฀d฀.฀ ฀T฀h฀e฀ ฀o฀u฀t฀c฀o฀m฀e฀s฀ ฀o฀f฀ ฀t฀h฀e฀s฀e฀ ฀c฀o฀g n i t฀i฀v฀e฀ 
฀m฀e฀a฀s฀u฀r฀e฀s฀ ฀a฀r฀e฀ ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d฀ ฀i฀n฀ ฀T฀a฀b฀l฀e฀ ฀1฀.฀ ฀ 
฀ 
฀I฀N฀S฀E฀R฀T฀ ฀T฀A฀B฀L฀E฀ ฀1฀ 
฀ 
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฀R฀o฀b฀e฀r฀t฀ ฀h฀a฀s฀ ฀a฀ ฀b฀i฀l฀a฀t฀e฀r฀a฀l฀ ฀m฀o฀d฀e฀r฀a฀t฀e฀-฀s฀e฀v฀e฀r฀e฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀l฀o฀s฀s฀ ฀a฀n฀d฀ ฀d฀o฀e฀s฀ ฀n฀o฀t฀ ฀we฀a฀r฀ ฀a฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀a฀i฀d฀.฀ H฀i฀s฀ 
฀H฀I฀ ฀w฀i฀l฀l฀ ฀h฀a฀v฀e฀ ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀o฀m฀e฀ ฀s฀p฀e฀e฀c฀h฀ ฀s฀o฀u฀n฀d฀s฀ ฀a฀n฀d฀ ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e s  
฀(฀V฀a฀t฀t฀i฀,฀ ฀S฀a฀n฀t฀u฀r฀e฀t฀t฀e฀,฀ ฀P฀o฀n฀t฀o฀p฀p฀i฀d฀d฀a฀n฀ ฀&฀ ฀D฀a฀u฀,฀ ฀2฀0฀1฀4฀)฀ ฀b฀u฀t฀ ฀w฀i฀l฀l฀ ฀n฀o฀t฀ ฀n฀e฀c฀e฀s฀s฀a฀r฀i฀l฀y฀ ฀a฀f฀f e c t e฀i฀t฀h฀e฀r฀ 
฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀r฀ ฀e฀n฀j฀o฀y฀m฀e฀n฀t฀ ฀o฀f฀ ฀m฀u฀s฀i฀c฀ ฀(฀M฀a฀t฀s฀u฀b฀a฀r฀a฀,฀ ฀T฀e฀r฀a฀s฀a฀w฀a฀,฀ ฀&฀ ฀H฀i฀r฀a฀g฀a฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀ 
฀ 
฀T฀h฀e฀ ฀d฀a฀t฀a฀ ฀c฀o฀n฀f฀i฀r฀m฀ ฀i฀m฀p฀a฀i฀r฀e฀d฀ ฀d฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀,฀ ฀a฀n฀d฀ ฀d฀e฀f฀i฀c฀i฀e฀n฀t฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀i฀n฀ ฀v฀e฀r฀b฀a฀l฀ ฀a฀n฀d฀ ฀n o n - v e r b฀a฀l  
฀i฀n฀t฀e฀l฀l฀i฀g฀e฀n฀c฀e฀ ฀t฀e฀s฀t฀s฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀t฀o฀ ฀h฀i฀s฀ ฀C฀A฀ ฀o฀f฀ ฀2฀3฀ ฀y฀e฀a฀r฀s฀ ฀1฀0฀ ฀m฀o฀n฀t฀h฀s฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ s c o r e฀s  f o฀r  v e r b a l  ฀M A฀ 
฀o฀f฀ ฀3฀.฀0฀ ฀y฀e฀a฀r฀s฀ ฀(฀2฀.฀8฀ ฀-฀3฀.฀5฀ ฀y฀e฀a฀r฀s฀:฀ ฀T฀a฀b฀l฀e฀ ฀1฀)฀ ฀i฀s฀ ฀b฀e฀l฀o฀w฀ ฀t฀h฀e฀ ฀m฀e฀a฀n฀ ฀M฀A฀ ฀o฀f฀ ฀3฀.฀7฀9฀ ฀y฀e฀a฀r฀s฀ ฀r฀ep฀o฀r฀t฀e฀d฀ b฀y฀ 
฀L฀a฀w฀s฀ ฀a฀n฀d฀ ฀G฀u฀n฀n฀ ฀(฀2฀0฀0฀4฀)฀ ฀w฀h฀e฀n฀ ฀u฀s฀i฀n฀g฀ ฀B฀P฀V฀S฀ ฀t฀o฀ ฀a฀s฀s฀e฀s฀s฀ ฀3฀0฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀a฀g฀e฀d฀ ฀1฀0฀-฀2฀4฀;฀ 
฀m฀e฀a฀n฀ ฀C฀A฀ ฀1฀6฀.฀0฀5฀ ฀y฀e฀a฀r฀s฀)฀.฀ ฀A฀s฀ ฀B฀P฀V฀S฀ ฀m฀e฀a฀s฀u฀r฀e฀s฀ ฀r฀e฀c฀e฀p฀t฀i฀v฀e฀ ฀v฀o฀c฀a฀b฀u฀l฀a฀r฀y฀,฀ ฀i฀t฀ ฀i฀s฀ ฀p฀o฀s฀s฀i b l฀e฀ ฀t฀h a t  
฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀l฀y฀ ฀l฀o฀w฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀o฀n฀ ฀t฀h฀i฀s฀ ฀t฀e฀s฀t฀ ฀m฀a฀y฀ ฀b฀e฀ ฀r฀e฀l฀a฀te d฀ ฀t฀o฀ ฀h฀i฀s฀ ฀u n c o r r e c t e฀d฀ H฀I฀ 
฀w฀h฀i฀c฀h฀ ฀c฀o฀u฀l฀d฀ ฀a฀f฀f฀e฀c฀t฀ ฀h฀i฀s฀ ฀v฀o฀c฀a฀b฀u฀l฀a฀r฀y฀ ฀g฀r฀o฀w฀t฀h฀;฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀b฀y฀ L a w฀s  a n d฀ G฀u฀n฀n฀ 
฀(฀2฀0฀0฀4฀)฀ ฀w฀o฀r฀e฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀a฀i฀d฀s฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀n฀o฀n฀v฀e฀r฀b฀a฀l฀ ฀M฀A฀ ฀o฀f฀ ฀4฀.฀2฀5฀ ฀y฀e฀a฀r฀s฀ ฀a฀s฀ ฀m฀e฀a฀s฀u฀r฀e฀d฀ ฀b฀y฀ "฀ 
฀(฀T฀a฀b฀l฀e฀ ฀1฀)฀ ฀i฀s฀ ฀h฀i฀g฀h฀e฀r฀ ฀t฀h฀a฀n฀ ฀h฀i฀s฀ ฀v฀e฀r฀b฀a฀l฀ ฀M฀A฀.฀ ฀T฀h฀i฀s฀ ฀i฀s฀ ฀i฀n฀ ฀l฀i฀n฀e฀ ฀w฀i฀t฀h฀ ฀s฀o฀m฀e฀ ฀p฀r฀e฀v฀i฀o฀us  s t u d i e s  t h฀a฀t  
฀r฀e฀p฀o฀r฀t฀ ฀a฀ ฀h฀i฀g฀h฀e฀r฀ ฀n฀o฀n฀v฀e฀r฀b฀a฀l฀ ฀M฀A฀ ฀(฀s฀e฀e฀ ฀N฀a฀e฀s฀s฀,฀ ฀L฀y฀s฀t฀e฀r฀,฀ ฀H฀u฀l฀m฀e฀ ฀&฀ ฀M฀e฀l฀b฀y฀-฀L฀e฀r฀v฀å฀g ,฀ ฀2 0฀1฀1฀,฀ ฀f฀o r  a  
฀r฀e฀v฀i฀e฀w฀)฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ " m a y฀ b e  a n฀ ฀i฀n฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e฀ ฀i฀n฀d฀i฀c฀a฀t฀o฀r฀ ฀f฀o฀r฀ ฀n฀o฀n฀v฀e฀r฀b฀a฀l฀ ฀M฀A฀ ฀i฀n฀ ฀r฀e฀l฀a฀t฀i฀o฀n฀ 
฀t฀o฀ ฀m฀o฀d฀e฀r฀n฀ ฀p฀s฀y฀c฀h฀o฀m฀e฀t฀r฀i฀c฀ ฀t฀e฀s฀t฀i฀n฀g฀ ฀(฀L฀a฀w฀s฀ ฀&฀ ฀L฀a฀w฀r฀e฀n฀c฀e฀,฀ ฀2฀0฀0฀1฀)฀,฀ ฀i฀t฀ ฀i฀s฀ ฀c฀o฀n฀s฀i฀d฀er฀e฀d  i฀n฀d i c a฀t฀i฀v฀e฀ o฀f  
฀m฀o฀t฀o฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀(฀S฀a฀c฀k฀s฀ ฀&฀ ฀B฀u฀c฀k฀l฀e฀y฀,฀ ฀2฀0฀0฀3฀)฀,฀ ฀w฀h฀i฀c฀h฀ ฀i฀s฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀M฀A฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ 
฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀C฀h฀e฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀;฀ ฀S฀o฀u฀r฀t฀i฀j฀i฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀0฀)฀.฀ ฀ 
฀ 
฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀u฀n฀a฀b฀l฀e฀ ฀t฀o฀ ฀r฀e฀p฀r฀o฀d฀u฀c฀e฀ ฀n฀o฀n฀w฀o฀r฀d฀s฀ ฀i฀n฀ ฀t฀h฀e฀ %#'($฀ ฀t฀a฀s฀k฀,฀ a  m฀e฀a฀s฀u฀r e  ฀o f฀ 
฀p฀h฀o฀n฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀m฀e฀m฀o฀r฀y฀ ฀(฀T฀a฀b฀l฀e฀ ฀1฀)฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ #"฀ ฀s c฀o฀r฀e฀ ( T a฀b฀l฀e฀ ฀1฀)฀ w฀a฀s฀ 2฀ ฀d฀i฀g฀i฀t฀s฀.฀ ฀I฀t฀ ฀i฀s฀ 
฀d฀i฀f฀f฀i฀c฀u฀l฀t฀ ฀t฀o฀ ฀i฀s฀o฀l฀a฀t฀e฀ ฀t฀h฀e฀ ฀e฀f฀f฀e฀c฀t฀s฀ ฀o฀f฀ ฀r฀e฀d฀u฀c฀e฀d฀ ฀s฀h฀o฀r฀t฀-฀t฀e฀r฀m฀ ฀m฀e฀m฀o฀r฀y฀ ฀(฀S฀T฀M฀)฀ ฀f฀r฀o฀m฀ ฀h i s฀ ฀H I ,  ฀b฀u฀t฀ 
฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀T฀A฀P฀S฀ ฀t฀a฀s฀k฀ ฀R฀o฀b฀e฀r฀t฀ ฀v฀e฀r฀b฀a฀l฀l฀y฀ ฀r฀e฀p฀e฀a฀t฀e฀d฀ ฀n฀u฀m฀b฀e฀r฀s฀ ฀(฀e฀.฀g฀.฀ ฀t฀h฀e฀ ฀w฀o฀r฀d฀  )  i n  t w o - d฀i g฀i฀t  
฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀t฀h฀a฀t฀ ฀h฀e฀ ฀f฀a฀i฀l฀e฀d฀ ฀t฀o฀ ฀r฀e฀p฀r฀o฀d฀u฀c฀e฀ ฀i฀n฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀o฀f฀ ฀t฀h฀r฀e฀e฀ ฀d฀i฀g฀i฀t฀s฀.฀ ฀T฀h฀i฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀s฀ ฀t h฀a฀t  t฀h e  
฀t฀e฀s฀t฀ ฀d฀i฀d฀ ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y฀ ฀m฀e฀a฀s฀u฀r฀e฀ ฀h฀i฀s฀ ฀m฀e฀m฀o฀r฀y฀,฀ ฀r฀a฀t฀h฀e฀r฀ ฀t฀h฀a฀n฀ ฀h฀i฀s฀ ฀p฀e฀r฀c฀e฀p฀t฀i o n  o f  w฀o฀r฀d฀s฀.  A  ฀m e a n฀ 
฀d฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀ ฀o฀f฀ ฀3฀-฀4฀ ฀d฀i฀g฀i฀t฀s฀ ฀i฀s฀ ฀t฀y฀p฀i฀c฀a฀l฀l฀y฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀B฀i฀r฀d฀,฀ ฀C฀l฀e฀a v e  &  
฀M฀c฀D฀o฀n฀n฀e฀l฀l฀,฀ ฀2฀0฀0฀0฀;฀ ฀S฀e฀u฀n฀g฀ ฀&฀ ฀C฀h฀a฀p฀m฀a฀n฀,฀ ฀2฀0฀0฀0฀)฀ ฀i฀r฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀C฀A฀ ฀o฀f฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ 
฀(฀P฀u฀r฀s฀e฀r฀ ฀&฀ ฀J฀a฀r฀r฀o฀l฀d฀,฀ ฀2฀0฀0฀5฀)฀.฀ 
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฀T฀h฀r฀e฀e฀ ฀t฀a฀s฀k฀s฀ ฀w฀e฀r฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀e฀d฀ ฀a฀n฀d฀ ฀a฀d฀m฀i฀n฀i฀s฀t฀e฀r฀e฀d฀ ฀t฀o฀ ฀a฀s฀s฀e฀s฀s฀ ฀m฀o฀t฀o฀r฀-฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀b฀i฀l i฀t฀y฀ ฀i฀n  ฀l฀i฀m฀b  
฀m฀o฀v฀e฀m฀e฀n฀t฀s฀:฀ ฀G฀r฀o฀s฀s฀ ฀m฀o฀t฀o฀r฀ ฀s฀k฀i฀l฀l฀s฀ ฀t฀o฀ ฀m฀u฀s฀i฀c฀;฀ ฀B฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀;฀ ฀R฀h฀y฀t฀h฀m฀ ฀e฀n฀t฀r฀a฀i฀n฀m e n฀t .  ฀D e t a i l s฀ 
฀a฀r฀e฀ ฀g฀i฀v฀e฀n฀ ฀b฀e฀l฀o฀w฀.฀ 

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฀G฀r฀o฀s฀s฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀a฀s฀s฀e฀s฀s฀e฀d฀ ฀v฀i฀s฀u฀a฀l฀l฀y฀ ฀a฀g฀a฀i฀n฀s฀t฀ ฀a฀ ฀c฀h฀e฀c฀k฀l฀i฀s฀t฀ ฀d฀u฀r฀i n฀g฀ ฀l i v e  
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀.฀ ฀T฀h฀e฀ ฀c฀h฀e฀c฀k฀l฀i฀s฀t฀ ฀(฀T฀a฀b฀l฀e฀ ฀2฀)฀ ฀h฀a฀d฀ ฀b฀e฀e฀n฀ ฀d฀e฀v฀e฀l฀o฀p฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀f฀i฀r฀s฀t฀ ฀a฀u฀t h o฀r฀ ฀f o฀r฀ t e a c h i g  
฀g฀r฀o฀u฀p฀s฀ ฀o฀f฀ ฀c฀o฀m฀p฀a฀r฀a฀b฀l฀e฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀.฀ ฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀a฀s฀k฀e฀d฀ ฀t฀o฀ ฀p฀e฀r฀f฀o฀r฀m฀ ฀a฀ ฀s฀e฀l฀e฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀l฀i฀m b฀- m฀o t฀o฀r฀ 
฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀i฀n฀ ฀t฀i฀m฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀o฀f฀ 	) ,  b y  M฀i c฀h฀a฀e฀l฀ ฀J฀a฀c฀k฀s฀o฀n฀,฀ ฀w฀h฀i฀c฀h฀ ฀h฀a฀s฀ ฀a฀ ฀m฀e฀d฀i฀a฀n฀ ฀t฀e฀m฀p฀o฀ 
฀(฀1฀3฀8฀ ฀b฀e฀a฀t฀s฀ ฀p฀e฀r฀ ฀m฀i฀n฀u฀t฀e฀ ฀(฀b฀p฀m฀)฀:฀ ฀w฀w฀w฀.฀b฀p฀m฀d฀a฀t฀a฀b฀a฀s฀e฀.฀c฀o฀m฀)฀ ฀a฀n฀d฀ ฀w฀a฀s฀ ฀f฀a฀m฀i฀l฀i฀a฀r฀ ฀t฀o฀ ฀R฀o฀b฀e฀rt .  ฀ 
฀ 
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฀T฀h฀i฀s฀ ฀t฀a฀s฀k฀ ฀a฀s฀s฀e฀s฀s฀e฀d฀ ฀t฀h฀e฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀s฀e฀ ฀t฀o฀ ฀a฀ ฀b฀e฀a฀t฀ ฀a฀t฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀t฀e฀m p i .  T h฀e฀ ฀t฀a฀s k  i s  ฀b฀a s e d  
฀o฀n฀ ฀t฀h฀a฀t฀ ฀o฀f฀ ฀P฀e฀t฀e฀r฀ ฀a฀n฀d฀ ฀S฀t฀o฀e฀l฀-฀G฀a฀m฀m฀o฀n฀ ฀(฀2฀0฀0฀8฀)฀ ฀w฀h฀o฀ ฀e฀x฀a฀m฀i฀n฀e฀d฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀i฀n฀ ฀r฀e฀l฀a฀t฀io n  ฀t฀o  
฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀a฀p฀r฀a฀x฀i฀a฀ ฀o฀f฀ ฀s฀p฀e฀e฀c฀h฀.฀ ฀T฀h฀i฀s฀ ฀t฀e฀s฀t฀ ฀u฀s฀e฀d฀ ฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀t฀e฀m฀p฀i฀ ฀o฀f฀ ฀1฀0฀4฀,฀ ฀1฀3฀2฀,฀ ฀a฀n฀d฀ ฀1฀6฀0฀ 
฀b฀p฀m฀.฀ ฀A฀ ฀s฀i฀m฀p฀l฀e฀ ฀m฀e฀t฀r฀o฀n฀o฀m฀e฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀ ฀w฀a฀s฀ ฀c฀r฀e฀a฀t฀e฀d฀ ฀o฀n฀ ฀ 0 8  V e r s i฀o n  4฀.฀1฀.฀2฀ 
฀(฀A฀p฀p฀l฀e฀ ฀i฀n฀c฀.฀ ฀2฀0฀0฀2฀-฀2฀0฀0฀7฀)฀ ฀u฀s฀i฀n฀g฀ ฀a฀ ฀‘฀c฀l฀a฀v฀e฀’฀ ฀s฀o฀u฀n฀d฀ ฀f฀r฀o฀m฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀   l฀o฀o p s e c t i o n .  
฀T฀h฀e฀ ฀l฀o฀o฀p฀ ฀w฀a฀s฀ ฀e฀d฀i฀t฀e฀d฀ ฀t฀o฀ ฀p฀l฀a฀c฀e฀ ฀t฀h฀e฀ ฀‘฀s฀t฀r฀o฀n฀g฀’฀ ฀b฀e฀a฀t฀ ฀i฀n฀ ฀f฀i฀r฀s฀t฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀,฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀e฀c฀o฀n฀d฀ ฀b฀e฀a฀t฀ ฀o฀f฀ 
฀e฀a฀c฀h฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀ ฀w฀a฀s฀ ฀c฀o฀p฀i฀e฀d฀ ฀a฀n฀d฀ ฀p฀l฀a฀c฀e฀d฀ ฀o฀n฀ ฀b฀e฀a฀t฀s฀ ฀2฀,฀ ฀3฀ ฀a฀n฀d฀ ฀4฀.฀ ฀T฀h฀e฀ ฀n฀e฀w฀ ฀l฀o฀o฀p฀ ฀w฀a฀s฀ ฀c฀o฀p฀i฀e฀d฀ ฀t฀o฀ 
฀c฀r฀e฀a฀t฀e฀ ฀a฀ ฀m฀e฀t฀r฀o฀n฀o฀m฀e฀ ฀w฀i฀t฀h฀ ฀a฀ ฀s฀t฀r฀o฀n฀g฀l฀y฀ ฀m฀e฀t฀r฀i฀c฀a฀l฀ ฀b฀e฀a฀t฀.฀ ฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀a฀s฀k฀e฀d฀ ฀to  l i s t e n  ฀f฀o฀r฀ ฀f฀o฀u฀r฀ ฀b฀a฀r฀s฀ 
฀(฀1฀6฀ ฀b฀e฀a฀t฀s฀)฀,฀ ฀t฀h฀e฀n฀ ฀t฀a฀p฀ ฀o฀n฀ ฀a฀ ฀s฀m฀a฀l฀l฀ ฀h฀a฀n฀d฀-฀d฀r฀u฀m฀ ฀i฀n฀ ฀t฀i฀m฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀f฀o฀r฀ ฀f฀i฀v฀e฀ ฀b฀a฀r฀s฀ ฀(฀3฀0฀ ฀b฀e฀a฀t฀s฀)฀ ฀a฀n฀d฀ 
฀t฀o฀ ฀m฀a฀i฀n฀t฀a฀i฀n฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀w฀h฀e฀n฀ ฀t฀h฀e฀ ฀s฀o฀u฀n฀d฀ ฀s฀t฀o฀p฀p฀e฀d฀.฀ ฀ 
฀ 

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฀A฀ ฀c฀l฀a฀v฀e฀ ฀s฀a฀m฀p฀l฀e฀ ฀w฀a฀s฀ ฀s฀e฀l฀e฀c฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀ ฀l฀o฀o฀p s ,฀ ฀t฀h฀a฀t฀ ฀c฀o฀n฀s฀i฀s฀t฀e฀d฀ ฀o฀f฀ ฀b฀i฀n฀a฀r฀y฀ 
฀r฀h฀y฀t฀h฀m฀s฀ ฀c฀o฀n฀s฀i฀s฀t฀i฀n฀g฀ ฀o฀f฀ ฀h฀a฀l฀f฀ ฀a฀n฀d฀ ฀q฀u฀a฀r฀t฀e฀r฀ ฀n฀o฀t฀e฀s฀ ฀(	 		 ) .  T h i s  s a m฀p฀l e  w฀a฀s฀ ฀l฀o฀o฀p฀e฀d฀ 
฀a฀n฀d฀ ฀a฀l฀i฀g฀n฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀f฀i฀r฀s฀t฀ ฀b฀e฀a฀t฀ ฀o฀f฀ ฀e฀a฀c฀h฀ ฀b฀a฀r฀ ฀t฀o฀ ฀c฀r฀e฀a฀t฀e฀ ฀a฀ ฀s฀i฀m฀p฀l฀e฀ ฀1฀0฀-฀b฀a฀r฀ ฀p฀a฀t฀t฀e฀r฀n.  ฀R o b฀e r฀t฀ w฀a฀s  
฀i฀n฀s฀t฀r฀u฀c฀t฀e฀d฀ ฀t฀o฀ ฀l฀i฀s฀t฀e฀n฀ ฀t฀o฀ ฀t฀h฀e฀ ฀f฀i฀r฀s฀t฀ ฀t฀w฀o฀ ฀b฀a฀r฀s฀,฀ ฀a฀n฀d฀ ฀t฀o฀ ฀t฀h฀e฀n฀ ฀j฀o฀i฀n฀ ฀i฀n฀ ฀o฀n฀ ฀t฀h฀e฀ ฀d฀r฀u฀m฀ ฀a฀f฀t฀e฀r฀ ฀a฀ ฀v฀e฀r฀b฀a฀l฀ c u e฀ 
฀o฀f฀ *+,	฀.฀ 
฀ ฀ 
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฀A฀s฀s฀e฀s฀s฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀e฀d฀ ฀v฀i฀a฀ ฀a฀n฀  ,  a n d  a m฀p฀l฀i฀f i e d  t h r o u฀g฀h฀ ฀a฀n฀ "	  
฀s฀p฀e฀a฀k฀e฀r฀,฀ ฀a฀d฀j฀u฀s฀t฀e฀d฀ ฀t฀o฀ ฀a฀ ฀v฀o฀l฀u฀m฀e฀ ฀l฀e฀v฀e฀l฀ ฀t฀h฀a฀t฀ ฀w฀a฀s฀ ฀c฀o฀m฀f฀o฀r฀t฀a฀b฀l฀e฀ ฀f฀o฀r฀ ฀R฀o฀b฀e฀r฀t฀.฀ ฀P฀i฀c฀t฀u฀r฀e฀s฀ ฀o฀r฀ M฀a฀k a t฀o n  
฀w฀e฀r฀e฀ ฀u฀s฀e฀d฀ ฀d฀u฀r฀i฀n฀g฀ ฀a฀s฀s฀e฀s฀s฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀h฀i฀s฀ ฀c฀o฀m฀p฀r฀e฀h฀e฀n฀s฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀a฀s฀k฀s.฀ ฀A s s e s s m฀e฀n฀t s  
฀t฀o฀o฀k฀ ฀p฀l฀a฀c฀e฀ ฀d฀u฀r฀i฀n฀g฀ ฀a฀ ฀s฀i฀n฀g฀l฀e฀ ฀2฀-฀h฀o฀u฀r฀ ฀a฀f฀t฀e฀r฀n฀o฀o฀n฀ ฀s฀e฀s฀s฀i฀o฀n฀ ฀i฀n฀ ฀a฀ ฀p฀r฀i฀v฀a฀t฀e฀ ฀r฀o฀o฀m฀ ฀ad j a c e฀n฀t  t o  t h  c a r฀e฀ 
฀h฀o฀m฀e฀’฀s฀ ฀d฀i฀n฀i฀n฀g฀ ฀r฀o฀o฀m฀.฀ ฀T฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀i฀n฀t฀e฀r฀m฀i฀t฀t฀e฀n฀t฀ ฀n฀o฀i฀s฀e฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀a฀d฀j฀a฀c฀e฀n฀t฀ r฀o o m฀ ฀d฀u฀r฀i฀n฀g฀ 
฀a฀s฀s฀e฀s฀s฀m฀e฀n฀t฀s฀.฀ ฀ 
฀ 
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฀A฀u฀d฀i฀o฀ ฀r฀e฀c฀o฀r฀d฀i฀n฀g฀s฀ ฀w฀e฀r฀e฀ ฀m฀a฀d฀e฀ ฀u฀s฀i฀n฀g฀ ฀a฀ ฀s฀h฀o฀c฀k฀-฀m฀o฀u฀n฀t฀e฀d฀ ฀c฀a฀r฀d฀i฀o฀i฀d฀ ฀c฀o฀n฀d฀e฀n฀s฀e฀r฀ $-.	'#*"฀ 
฀m฀i฀c฀r฀o฀p฀h฀o฀n฀e฀ ฀t฀h฀a฀t฀ ฀w฀a฀s฀ ฀c฀o฀n฀n฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀o฀m฀p฀u฀t฀e฀r฀ ฀v฀i฀a฀ ฀a฀ ฀s฀o฀u฀n฀d฀c฀a฀r฀d฀.฀ ฀R฀e฀s฀p฀o฀n฀s฀e฀s฀ ฀w฀e r e฀ 
฀r฀e฀c฀o฀r฀d฀e฀d฀ ฀d฀i฀r฀e฀c฀t฀l฀y฀ ฀i฀n฀t฀o฀ ฀.฀ 
฀ 
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
฀J฀u฀d฀g฀e฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀m฀a฀d฀e฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀l฀i฀v฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e.  A฀ r a t i฀n g  ฀s฀c฀a l e฀ 
฀(฀T฀a฀b฀l฀e฀ ฀2฀)฀ ฀w฀a฀s฀ ฀d฀e฀v฀i฀s฀e฀d฀ ฀t฀o฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀e฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ r e l a t i v e  t o  t฀h฀e  
฀b฀e฀a฀t฀.฀ ฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀a฀s฀k฀e฀d฀ ฀t฀o฀ ฀i฀m฀i฀t฀a฀t฀e฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀i฀n฀i฀t฀i฀a฀l฀l฀y฀,฀ ฀a฀n฀d฀ ฀a฀n฀ ฀i฀m฀p฀r฀es s i o n i s t i c  s฀c฀o฀r฀e฀ w a s  
฀g฀i฀v฀e฀n฀.฀ ฀F฀o฀r฀ ฀e฀a฀c฀h฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀,฀ ฀t฀h฀e฀ ฀f฀i฀r฀s฀t฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀ ฀t฀h฀e฀n฀ ฀p฀r฀o฀d฀u฀c฀e฀d฀ ฀t฀h฀e฀ ฀d฀e฀s฀i฀r฀e฀d฀ ฀mo v฀e m฀e฀n t s  a s  
฀o฀n฀g฀o฀i฀n฀g฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀a฀n฀d฀ ฀a฀n฀ ฀i฀m฀p฀r฀e฀s฀s฀i฀o฀n฀i฀s฀t฀i฀c฀ ฀s฀c฀o฀r฀e฀ ฀w฀a฀s฀ ฀g฀i฀v฀e฀n฀.฀ ฀  
฀ 
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฀R฀e฀c฀o฀r฀d฀i฀n฀g฀s฀ ฀o฀f฀ ฀b฀e฀a฀t฀ ฀a฀n฀d฀ ฀r฀h฀y฀t฀h฀m฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀w฀e฀r฀e฀ ฀i฀m฀p฀o฀r฀t฀e฀d฀ ฀i฀n฀t฀o฀ 	฀v฀s฀.฀ 5 . 4 . 0 5  
฀(฀B฀o฀e฀r฀s฀m฀a฀ ฀&฀ ฀W฀e฀e฀n฀i฀n฀k฀,฀ ฀2฀0฀1฀1฀)฀,฀ ฀w฀h฀i฀c฀h฀ ฀e฀n฀a฀b฀l฀e฀s฀ ฀p฀r฀e฀c฀i฀s฀e฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀ ฀o฀f฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀b฀et฀w฀e e฀n฀ 
฀s฀u฀c฀c฀e฀s฀s฀i฀v฀e฀ ฀a฀c฀o฀u฀s฀t฀i฀c฀ ฀f฀e฀a฀t฀u฀r฀e฀s฀.฀ ฀T฀h฀e฀ ฀a฀u฀d฀i฀o฀ ฀r฀e฀c฀o฀r฀d฀i฀n฀g฀,฀ ฀w฀a฀v฀e฀f฀o฀r฀m฀ ฀a฀n฀d฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀y฀ ฀p฀e a฀k฀s฀ ฀w e r฀e  
฀u฀s฀e฀d฀ ฀t฀o฀ ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀ ฀t฀h฀e฀ ฀o฀n฀s฀e฀t฀ ฀o฀f฀ ฀t฀a฀r฀g฀e฀t฀ ฀b฀e฀a฀t฀s฀.฀ ฀T฀h฀e฀s฀e฀ ฀w฀e฀r฀e฀ ฀m฀a฀r฀k฀e฀d฀ ฀a฀s฀ ‘ b o u฀n฀d฀a฀r฀y฀ ฀l฀i฀n฀e฀s฀’฀ ฀o฀n฀ ฀t฀h฀e฀ 
฀f฀i฀r฀s฀t฀ ฀t฀i฀e฀r฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀e฀x฀t฀ ฀g฀r฀i฀d฀ ฀(฀F฀i฀g฀u฀r฀e฀ ฀1฀)฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀t฀a฀p฀s฀ ฀w฀e฀r฀e฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀a฀m฀e  ฀m a n฀n฀e r  a n d฀ 
฀w฀e฀r฀e฀ ฀m฀a฀r฀k฀e฀d฀ ฀a฀s฀ ฀b฀o฀u฀n฀d฀a฀r฀y฀ ฀l฀i฀n฀e฀s฀ ฀o฀n฀ ฀t฀h฀e฀ ฀s฀e฀c฀o฀n฀d฀ ฀t฀i฀e฀r฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀e฀x฀t฀ ฀g฀r฀i฀d.  T h฀i฀s฀ e n฀a฀b฀l฀e฀d฀ 
฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀i฀m฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀(฀T฀i฀e฀r฀ ฀1฀)฀ ฀a฀n฀d฀ ฀R฀o฀b฀e฀r฀t’฀s฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀s฀ ฀(฀T฀i฀e฀r฀ 
฀2฀)฀,฀ ฀g฀e฀n฀e฀r฀a฀t฀i฀n฀g฀ ฀a฀ ฀v฀a฀l฀u฀e฀,฀ ฀i฀n฀ ฀m฀i฀l฀l฀i฀s฀e฀c฀o฀n฀d฀s฀,฀ ฀f฀o฀r฀ ) 	)/	 (฀I T I ) .  ฀T h e  v฀a฀l u e s  b e฀t w฀e฀e฀n฀ 
฀s฀u฀c฀c฀e฀s฀s฀i฀v฀e฀ ฀t฀a฀p฀s฀ ฀w฀e฀r฀e฀ ฀a฀n฀n฀o฀t฀a฀t฀e฀d฀ ฀o฀n฀ ฀t฀h฀e฀ ฀t฀e฀x฀t฀ ฀g฀r฀i฀d฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀p฀a฀c฀e฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀e฀a฀c฀h฀ ฀b฀o฀u฀n฀d a r y l i n e .  
฀A฀ ฀s฀i฀m฀i฀l฀a฀r฀ ฀m฀e฀t฀h฀o฀d฀ ฀e฀n฀a฀b฀l฀e฀d฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀ ฀o฀f฀ ฀t฀h฀e฀ "	#฀ ฀(฀A฀T฀)฀ ฀f o฀r  b e a t฀ 
฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀.฀ ฀S฀e฀l฀e฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀’฀s฀ ฀ti m฀i g฀,  o฀n฀ ฀T฀i฀e฀r  2 ,  
฀a฀n฀d฀ ฀t฀h฀e฀ ฀t฀a฀r฀g฀e฀t฀ ฀b฀e฀a฀t฀ ฀(฀T฀i฀e฀r฀ ฀1฀)฀ ฀e฀n฀a฀b฀l฀e฀d฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀ ฀o฀f฀ ฀A฀T฀,฀ ฀w฀h฀i฀c฀h฀ ฀w฀a฀s฀ ฀r฀e c o r d e d  o n฀ T i e r  ฀3฀.฀ ฀ 
฀ 
฀I฀N฀S฀E฀R฀T฀ ฀F฀I฀G฀U฀R฀E฀ ฀1฀ 
฀ 
฀F฀o฀r฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀s฀c฀o฀r฀e฀s฀,฀ ฀d฀e฀s฀c฀r฀i฀p฀t฀i฀v฀e฀ ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀s฀ ฀w฀e฀r฀e฀ ฀g฀e฀n฀e฀r฀a฀t฀e฀d฀ ฀i฀n฀ S฀P฀S฀S  v 2 1  ( I B M฀ 
฀C฀o฀r฀p฀,฀ ฀2฀0฀1฀2฀)฀.฀ ฀F฀o฀r฀ ฀r฀h฀y฀t฀h฀m฀,฀ ฀t฀h฀e฀ ฀I฀T฀I฀ ฀s฀c฀o฀r฀e฀s฀ ฀w฀e฀r฀e฀ ฀i฀n฀p฀u฀t฀ ฀i฀n฀t฀o฀ ฀P฀a฀g฀e฀s฀ ฀v฀5฀.฀6฀.฀1฀ ฀(฀A฀p฀p฀l฀e฀ ฀I฀n฀c฀.฀,฀ ฀20 1฀5 ) ,  
฀a฀n฀d฀ ฀a฀ ฀g฀r฀a฀p฀h฀ ฀w฀a฀s฀ ฀g฀e฀n฀e฀r฀a฀t฀e฀d฀ ฀t฀o฀ ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀ ฀t฀h฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀u฀c฀c฀e฀s฀s฀i฀v฀e฀ ฀I฀T฀I฀ ฀v฀a฀lu e฀s฀.฀ ฀A฀ ฀m o v i n g฀ 
฀a฀v฀e฀r฀a฀g฀e฀ ฀w฀a฀s฀ ฀a฀l฀s฀o฀ ฀g฀e฀n฀e฀r฀a฀t฀e฀d฀,฀ ฀a฀s฀ ฀a฀n฀ ฀i฀n฀d฀i฀c฀a฀t฀o฀r฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀i฀m฀i฀l฀a฀r฀i฀t฀y฀ ฀i฀n฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀a฀l฀ ฀r฀h฀y฀t฀h฀m i c  
฀p฀a฀t฀t฀e฀r฀n฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀t฀h฀e฀ ฀t฀a฀r฀g฀e฀t฀ ฀a฀n฀d฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀.฀ ฀A฀s฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀r฀e฀p฀r฀o฀d฀u฀c฀ti o฀n฀ d i฀d  n o t  
฀a฀p฀p฀e฀a฀r฀ ฀t฀o฀ ฀a฀l฀i฀g฀n฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀t฀a฀r฀g฀e฀t฀ ฀a฀t฀ ฀a฀n฀y฀ ฀p฀o฀i฀n฀t฀,฀ ฀A฀T฀ ฀s฀c฀o฀r฀e฀s฀ ฀w฀e฀r฀e฀ ฀n฀o฀t฀ ฀g฀e฀n฀e฀r฀a฀t฀e฀d฀.฀ 
฀ 
฀ 
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฀A฀f฀t฀e฀r฀ ฀a฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀ ฀1฀2฀ ฀m฀o฀n฀t฀h฀s฀,฀ ฀d฀a฀t฀a฀ ฀f฀r฀o฀m฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀w฀e฀r฀e฀ r e - m฀e฀a฀s฀u฀r฀e d  ฀b฀y฀ ฀t฀h฀e฀ 
฀f฀i฀r฀s฀t฀ ฀a฀u฀t฀h฀o฀r฀,฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀o฀r฀i฀g฀i฀n฀a฀l฀ ฀r฀e฀c฀o฀r฀d฀i฀n฀g฀s฀.฀ ฀A฀l฀l฀ ฀m฀e฀a฀s฀u฀r฀e฀s฀ ฀a฀t฀ ฀1฀0฀4฀ ฀b฀p฀m฀ ฀(฀2฀0฀ ฀t฀a฀p฀s฀)฀ ฀we฀r e  r e฀-
฀m฀e฀a฀s฀u฀r฀e฀d฀,฀ ฀w฀h฀o฀s฀e฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀ ฀m฀o฀s฀t฀ ฀v฀a฀r฀i฀a฀b฀l฀e฀;฀ ฀a฀n฀d฀ ฀2฀5฀%฀ ฀o฀f฀ ฀m฀e฀a฀s฀u฀r฀e s฀ ฀a฀t฀ ฀1฀3฀2฀ ฀b฀p฀m฀ ฀a n d  
฀1฀6฀0฀ ฀b฀p฀m฀.฀ ฀T฀h฀e฀s฀e฀ ฀w฀e฀r฀e฀ ฀t฀a฀k฀e฀n฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀o฀n฀s฀e฀t฀ ฀o฀f฀ ฀p฀l฀a฀y฀i฀n฀g฀ ฀t฀h฀a฀t฀ ฀w฀a฀s฀ ฀a฀t฀ ฀t฀h฀e฀ ฀t฀e฀m฀p฀o฀ ฀m o฀s t฀ 
฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀t฀a฀s฀k฀:฀ ฀t฀h฀a฀t฀ ฀i฀s฀,฀ ฀i฀f฀ ฀a฀ ฀v฀i฀s฀u฀a฀l฀ ฀c฀u฀e฀ ฀w฀a฀s฀ ฀g฀i฀v฀e฀n฀,฀ ฀t฀h฀e฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀en฀t฀ w฀a฀s฀ ฀t฀a฀k e n฀ 
฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀’฀s฀ ฀f฀i฀r฀s฀t฀ ฀t฀a฀p฀.฀ ฀A฀ ฀P฀e฀a฀r฀s฀o฀n฀’฀s฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀i฀o฀n฀ ฀t฀e฀s฀t฀ ฀w฀a฀s฀ ฀a฀p฀p฀l฀i฀ed฀ ฀i n฀ ฀S฀P฀S S  ฀v 2 1 .฀ ฀T h e  
฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀h฀i฀g฀h฀ ฀i฀n฀t฀r฀a฀-฀r฀a฀t฀e฀r฀ ฀r฀e฀l฀i฀a฀b฀i฀l฀i฀t฀y฀,฀ ฀w฀i฀t฀h฀ ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀a฀l฀l฀y฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n t฀ ฀(฀< 0 . 0 5 * )฀ e฀f฀f฀e฀c฀t s฀ 
฀f฀o฀r฀ ฀A฀T฀ ฀a฀t฀ ฀1฀6฀0฀ ฀b฀p฀m฀ ฀(฀r฀ ฀=฀ ฀.฀8฀6฀9฀)฀.฀ ฀C฀o฀r฀r฀e฀l฀a฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀h฀i฀g฀h฀l฀y฀-฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀ ฀(฀p฀<0฀. 0 1 * *฀)฀ f o r  A฀T฀ ฀a฀n฀d฀ 
฀I฀T฀I฀ ฀a฀t฀ ฀1฀0฀4฀ ฀b฀p฀m฀ ฀(฀r฀ ฀=฀ ฀.฀8฀5฀0฀;฀ ฀r฀ ฀=฀ ฀.฀9฀9฀7฀)฀;฀ ฀A฀T฀ ฀a฀n฀d฀ ฀I฀T฀I฀ ฀a฀t฀ ฀1฀3฀2฀ ฀b฀p฀m฀ ฀(฀r฀ ฀=฀ ฀.฀9฀3฀2฀;฀ ฀r฀ =฀ ฀. 9฀9฀9฀)฀;฀ a n฀d฀ ฀f o r  
฀I฀T฀I฀ ฀a฀t฀ ฀1฀6฀0฀ ฀b฀p฀m฀ ฀(฀r฀ ฀=฀ ฀0฀.฀8฀4฀5฀)฀.฀ 
฀ 
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฀R฀o฀b฀e฀r฀t฀ ฀h฀a฀d฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀ ฀i฀n฀ ฀c฀o฀o฀r฀d฀i฀n฀a฀t฀i฀n฀g฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀i฀n฀ ฀a฀u฀r฀a฀l฀ ฀a฀n฀d฀ ฀v฀i฀s฀u฀a฀l฀l฀y฀-
฀s฀u฀p฀p฀o฀r฀t฀e฀d฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀2฀)฀.฀ ฀W฀h฀e฀n฀ ฀g฀i฀v฀e฀n฀ ฀v฀i฀s฀u฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀t฀h฀a฀t฀ ฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s฀l฀y฀ ฀m฀o d e l l e฀d฀ 
฀t฀h฀e฀ ฀d฀e฀s฀i฀r฀e฀d฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀t฀i฀m฀i฀n฀g฀ ฀o฀f฀ ฀t฀h฀e฀s฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀d฀o฀m฀i฀n฀a฀n฀t฀ ฀h฀i฀e฀r฀a฀r฀c฀h฀i c฀a฀l฀ b฀e฀a฀t ,  R o฀b฀e฀r฀t฀’฀s฀ 
฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀t฀y฀p฀i฀c฀a฀l฀l฀y฀ ฀s฀l฀o฀w฀e฀r฀ ฀t฀h฀a฀n฀ ฀t฀h฀e฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀l฀a฀g฀g฀e฀d฀ ฀b฀e฀h฀i฀n฀d฀ ฀t฀h฀e฀ ฀b฀e฀a฀t .  
฀R฀o฀b฀e฀r฀t฀ ฀s฀e฀e฀m฀e฀d฀ ฀t฀o฀ ฀h฀a฀v฀e฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀y฀ ฀i฀n฀ ฀a฀l฀t฀e฀r฀n฀a฀t฀i฀n฀g฀ ฀l฀e฀g฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀an฀d฀ ฀m o v e d  j u s฀t  h i s฀ l e f t  l฀e฀g  
฀i฀n฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀.฀ ฀W฀h฀e฀n฀ ฀a฀s฀k฀e฀d฀ ฀t฀o฀ ฀w฀a฀l฀k฀ ฀i฀n฀ ฀t฀i฀m฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀m฀u฀s฀i฀c฀,฀ ฀h฀e฀ ฀m฀ov฀e฀d฀ ฀s฀l฀o฀w฀l฀y฀ ฀a฀n฀d฀ 
฀w฀a฀t฀c฀h฀e฀d฀ ฀h฀i฀s฀ ฀o฀w฀n฀ ฀f฀e฀e฀t฀ ฀a฀s฀ ฀h฀e฀ ฀d฀i฀d฀ ฀s฀o฀.฀ ฀H฀e฀ ฀w฀a฀s฀ ฀u฀n฀a฀b฀l฀e฀ ฀t฀o฀ ฀a฀l฀t฀e฀r฀n฀a฀te  h i s  a r m฀s฀ ฀w฀h฀e n฀ ฀a฀s฀k฀e฀d฀ ฀t฀o฀ l i f t  
฀o฀n฀e฀ ฀a฀t฀ ฀a฀ ฀t฀i฀m฀e฀ ฀f฀r฀o฀m฀ ฀h฀i฀s฀ ฀s฀i฀d฀e฀:฀ ฀i฀n฀s฀t฀e฀a฀d฀ ฀h฀e฀ ฀m฀o฀v฀e฀d฀ ฀h฀i฀s฀ ฀u฀p฀p฀e฀r฀ ฀t฀o฀r฀s฀o฀ ฀i฀n฀ ฀t฀h฀e฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀d i฀r฀e฀c฀t฀i฀o฀n฀.฀ ฀ 
฀ 
฀I฀N฀S฀E฀R฀T฀ ฀T฀A฀B฀L฀E฀ ฀2฀ 





฀D฀a฀t฀a฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀a฀r฀e฀ ฀g฀i฀v฀e฀n฀ ฀i฀n฀ ฀T฀a฀b฀l฀e฀ ฀3฀.฀ ฀R฀o฀b฀e฀r฀t฀ ฀a฀d a p t฀e฀d฀ ฀h฀i฀s฀ ฀t฀e฀m p o  ( I T I ,  
฀m฀s฀)฀ ฀i฀n฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀t฀o฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀e฀m฀p฀i฀ ฀o฀f฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀.฀ ฀Th e  d฀u฀r฀a฀t฀i o฀n฀ 
฀b฀e฀t฀w฀e฀e฀n฀ ฀h฀i฀s฀ ฀b฀e฀a฀t฀s฀ ฀w฀a฀s฀ ฀v฀a฀r฀i฀a฀b฀l฀e฀ ฀(฀S฀D฀ ฀o฀f฀ ฀I฀T฀I฀,฀ ฀%฀)฀.฀ ฀T฀h฀e฀ ฀p฀a฀c฀e฀ ฀a฀n฀d฀ ฀r฀e฀g฀u฀l฀a฀r฀i฀t฀y฀ ฀o฀f฀ ฀h฀i s  m฀o฀v฀e฀m e n t s
฀(฀I฀T฀I฀,฀ ฀m฀s฀,฀ ฀a฀n฀d฀ ฀S฀D฀ ฀o฀f฀ ฀I฀T฀I฀,฀ ฀m฀s฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀)฀ ฀w฀e฀r฀e฀ ฀m฀o฀s฀t฀ ฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀a฀t฀ ฀1฀6฀0฀ ฀b฀p฀m.฀ ฀I฀n฀ ฀a฀l฀l  t a s k s ,  
฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀u฀n฀a฀b฀l฀e฀ ฀t฀o฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀s฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀(฀A฀T฀,฀ ฀m฀s฀)฀ ฀a฀n฀d฀ ฀h฀i฀s฀ ฀t฀i฀m฀i฀n฀g฀ ฀wa s  i฀n฀c o n s i s t e n t
฀(฀S฀D฀ ฀o฀f฀ ฀A฀T฀,฀ ฀m฀s฀)฀.฀ ฀H฀i฀s฀ ฀t฀i฀m฀i฀n฀g฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀w฀a฀s฀ ฀m฀o฀s฀t฀ ฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀(฀A฀T฀ ฀a฀c฀c฀u฀r฀a฀c฀y,  ฀% )  a n฀d฀ l e a s
฀v฀a฀r฀i฀a฀b฀l฀e฀ ฀(฀S฀D฀ ฀o฀f฀ ฀A฀T฀,฀ ฀m฀s฀)฀ ฀a฀t฀ ฀1฀6฀0฀ ฀b฀p฀m฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀a฀t฀ ฀1฀6฀0฀ ฀b฀p฀m฀,฀ ฀h฀e฀ ฀p฀l฀a฀y฀e฀d฀ ฀c฀l฀o฀s฀e฀ ฀t฀o฀ a n฀t i -฀p h a฀s฀e฀ 
฀(฀5฀3฀ ฀%฀ ฀A฀T฀)฀.฀ 
฀ 
฀I฀N฀S฀E฀R฀T฀ ฀T฀A฀B฀L฀E฀ ฀3฀ 
฀ 



฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀u฀n฀a฀b฀l฀e฀ ฀t฀o฀ ฀r฀e฀p฀r฀o฀d฀u฀c฀e฀ ฀t฀h฀e฀ ฀t฀a฀r฀g฀e฀t฀ ฀r฀h฀y฀t฀h฀m฀ ฀o฀r฀ ฀t฀o฀ ฀m฀a฀t฀c฀h฀ ฀t฀a฀p฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀t a r g฀e฀t  b฀e฀a฀t฀.  
฀F฀i฀g฀u฀r฀e฀s฀ ฀2฀ ฀a฀n฀d฀ ฀3฀ ฀s฀h฀o฀w฀ ฀t฀h฀e฀ ฀a฀p฀p฀r฀o฀x฀i฀m฀a฀t฀e฀ ฀a฀l฀i฀g฀n฀m฀e฀n฀t฀ ฀a฀n฀d฀ ฀a฀p฀p฀r฀o฀x฀i฀m฀a฀t฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀h฀i฀s฀ ฀b฀e฀a฀t฀s฀ ฀t฀o  
฀t฀a฀r฀g฀e฀t฀ ฀b฀e฀a฀t฀s฀ ฀i฀n฀ ฀m฀e฀d฀i฀a฀l฀ ฀b฀a฀r฀s฀ ฀o฀f฀ ฀R฀h฀y฀t฀h฀m฀ ฀1฀ ฀(฀a฀u฀r฀a฀l฀ ฀o฀n฀l฀y฀)฀ ฀a฀n฀d฀ ฀R฀h฀y฀t฀h฀m฀ ฀2฀ ฀(฀a฀u฀r฀a฀l฀ ฀w฀i฀t฀h฀ ฀o฀n฀g฀o฀in g฀ 
฀v฀i฀s฀u฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀)฀,฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀p฀a฀t฀t฀e฀r฀n฀ ฀d฀o฀e฀s฀ ฀n฀o฀t฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀z฀e฀ ฀w฀i฀t h฀ ฀t h e฀ 
฀t฀a฀r฀g฀e฀t฀ ฀a฀n฀d฀ ฀c฀o฀m฀p฀r฀i฀s฀e฀s฀ ฀i฀n฀t฀e฀r฀v฀a฀l฀s฀ ฀o฀f฀ ฀l฀o฀n฀g฀e฀r฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀,฀ ฀t฀h฀e฀ ฀t฀i฀m฀e฀l฀i฀n฀e฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀s฀ ฀a฀n฀ ฀a฀tt e m฀p฀t฀ t o฀ 
฀p฀r฀o฀d฀u฀c฀e฀ ฀s฀o฀m฀e฀ ฀v฀a฀r฀i฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀p฀a฀t฀t฀e฀r฀n฀,฀ ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y฀ ฀i฀n฀ ฀R฀h฀y฀t฀h฀m 2  (฀F฀i g฀u฀r฀e฀ ฀3฀) .  
฀ 
฀I฀N฀S฀E฀R฀T฀ ฀F฀I฀G฀U฀R฀E฀S฀ ฀2฀ ฀a฀n฀d฀ ฀3฀ 
฀T฀h฀e฀ ฀d฀a฀t฀a฀ ฀f฀o฀r฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀I฀T฀I฀ ฀(฀m฀s฀)฀ ฀a฀r฀e฀ ฀g฀i฀v฀e฀n฀ ฀i฀n฀ ฀F฀i฀g฀u฀r฀e฀s฀ ฀4฀ ฀a฀n฀d฀ ฀5฀.฀ ฀T฀h฀e฀se  s h o฀w฀ a  d฀i f f e r e n c e฀ ฀i n฀ 
฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀t฀i฀m฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀b฀e฀a฀t฀s฀ ฀w฀h฀e฀n฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀w฀a฀s฀ ฀a฀u฀r฀a฀l฀ ฀o฀n฀l฀y฀ ฀(฀F฀i฀gu r  4 ) a฀n฀d  ฀w h e n  t h฀e฀ 
฀a฀u฀r฀a฀l฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀w฀a฀s฀ ฀a฀c฀c฀o฀m฀p฀a฀n฀i฀e฀d฀ ฀w฀i฀t฀h฀ ฀a฀n฀ ฀o฀n฀g฀o฀i฀n฀g฀ ฀v฀i฀s฀u฀a฀l฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀r฀h฀y฀t h฀m฀ 
฀(฀F฀i฀g฀u฀r฀e฀ ฀5฀)฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀t฀h฀e฀ ฀t฀w฀o฀ ฀r฀h฀y฀t฀h฀m฀s฀ ฀a฀r฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀i฀n฀ ฀p฀a฀t฀t฀e฀r฀n฀,฀ ฀b฀o฀t฀h฀ ฀pa t t e r฀n s  ฀c฀o n s฀i฀s฀t฀e฀d฀ ฀o฀f฀ 
฀s฀i฀m฀p฀l฀e฀ ฀s฀u฀b฀d฀i฀v฀i฀s฀i฀o฀n฀s฀ ฀(฀t฀h฀e฀ ฀q฀u฀a฀r฀t฀e฀r฀ ฀n฀o฀t฀e฀,฀ ฀,฀ a฀n฀d฀ e฀i฀g฀h฀t฀h฀-฀n฀o฀t฀e฀s฀,฀   )฀ a฀n d  t h฀e฀ t e m฀p฀o฀ 
฀r฀e฀m฀a฀i฀n฀e฀d฀ ฀c฀o฀n฀s฀t฀a฀n฀t฀ ฀a฀t฀ ฀1฀0฀4฀ ฀b฀p฀m฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀I฀T฀I฀ ฀i฀n฀ ฀t฀h฀e฀ ฀a฀u฀r฀a฀l฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀ ฀v฀a฀r฀i฀e฀d฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀4฀8฀1฀ m฀s฀ 
฀(฀F฀i฀g฀u฀r฀e฀ ฀4฀:฀ ฀b฀e฀a฀t฀ ฀1฀)฀ ฀a฀n฀d฀ ฀6฀3฀7฀ ฀m฀s฀ ฀(฀F฀i฀g฀u฀r฀e฀ ฀4฀:฀ ฀b฀e฀a฀t฀ ฀1฀0฀)฀.฀ ฀H฀i฀s฀ ฀r฀a฀n฀g฀e฀ ฀w฀a฀s฀ 1 5 6฀ m฀s฀,฀ h฀a l f  t h a t  o f฀ ฀t h e฀ 
฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀(฀2฀6฀5฀-฀5฀8฀5฀ ฀m฀s฀)฀.฀ ฀T฀h฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀o฀n฀e฀ ฀o฀f฀ ฀h฀i฀s฀ ฀b฀e฀a฀t฀s฀ ฀w฀a฀s฀ ฀c฀l฀o฀s฀e฀ ฀t o  t h e  t a r g e t  ฀I฀T฀I฀ 
฀(฀F฀i฀g฀u฀r฀e฀ ฀4฀:฀ ฀b฀e฀a฀t฀ ฀1฀0฀)฀.฀ ฀I฀n฀ ฀t฀h฀e฀ ฀v฀i฀s฀u฀a฀l฀l฀y฀-฀m฀e฀d฀i฀a฀t฀e฀d฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀ ฀(฀F฀i฀g฀u฀r฀e฀ 5 ) ,  ฀R o b e r t  ฀p r o d u c e d  a  
฀w฀i฀d฀e฀r฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀I฀T฀I฀ ฀(฀2฀5฀5฀-฀8฀5฀4฀ ฀m฀s฀)฀,฀ ฀e฀x฀c฀e฀e฀d฀i฀n฀g฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀r฀a฀n฀g฀e฀ ฀(฀2฀6฀1฀-฀5฀6฀1฀ ฀m฀s฀)฀.฀ ฀W฀i฀t฀h฀ 
฀o฀n฀g฀o฀i฀n฀g฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀,฀ ฀t฀h฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀f฀i฀v฀e฀ ฀o฀f฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀b฀e฀a฀t฀s฀ ฀w฀e฀r฀e ฀c฀l฀o s e  t o t฀h e  
฀t฀a฀r฀g฀e฀t฀ ฀I฀T฀I฀ ฀(฀F฀i฀g฀u฀r฀e฀ ฀5฀:฀ ฀b฀e฀a฀t฀s฀ ฀1฀,฀ ฀5฀,฀ ฀6฀,฀ ฀7฀ ฀a฀n฀d฀ ฀1฀1฀)฀.฀ ฀I฀n฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀t฀o฀ ฀t฀h฀e฀ ฀a฀u฀r฀a฀l฀-฀o฀n฀l฀y฀ ฀p r o d฀u฀c฀t฀i o n฀ 
฀(฀F฀i฀g฀u฀r฀e฀ ฀4฀)฀,฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀m฀o฀v฀i฀n฀g฀ ฀a฀v฀e฀r฀a฀g฀e฀ ฀(฀s฀o฀l฀i฀d฀ ฀l฀i฀n฀e฀)฀ ฀i฀s฀ ฀m฀o฀r฀e฀ ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀ic  o f t h e  
฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀o฀n฀ ฀(฀d฀o฀t฀t฀e฀d฀ ฀l฀i฀n฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀r฀h฀y฀t฀h฀m฀ ฀t฀h฀a฀t฀ ฀i฀n฀c฀l฀u฀d฀e฀d฀ ฀v฀i฀s฀u฀a฀l฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀o฀n฀ ฀(฀F฀i฀g u r฀e  ฀5฀)฀.฀ ฀ 
฀ 
฀I฀N฀S฀E฀R฀T฀ ฀F฀I฀G฀U฀R฀E฀S฀ ฀4฀ ฀a฀n฀d฀ ฀5฀ 
฀ 
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฀O฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀g฀r฀o฀s฀s฀-฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀2฀)฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀p฀o฀o฀r฀ c฀o฀-
฀o฀r฀d฀i฀n฀a฀t฀i฀o฀n฀,฀ ฀s฀l฀o฀w฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀a฀n฀d฀ ฀u฀n฀s฀t฀a฀b฀l฀e฀ ฀p฀o฀s฀t฀u฀r฀e฀.฀ ฀T฀h฀e฀s฀e฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀c฀o฀n฀s฀i฀s t e n t  w฀i t h  
฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀i฀n฀v฀o฀l฀v฀i฀n฀g฀ ฀D฀S฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀(฀L฀a฀t฀a฀s฀h฀,฀ ฀2฀0฀0฀7฀;฀ ฀R฀i฀g฀o฀l฀d฀i฀,฀ ฀G฀a฀l฀li ,  ฀M a฀i฀n฀a฀r฀d฀i฀,  C฀r฀i v฀e฀l฀l i n i  &  
฀A฀l฀b฀e฀r฀t฀i฀n฀i฀,฀ ฀2฀0฀1฀1฀;฀ ฀S฀h฀u฀m฀w฀a฀y฀-฀C฀o฀o฀k฀ ฀&฀ ฀W฀o฀o฀l฀l฀a฀c฀o฀t฀t฀,฀ ฀1฀9฀8฀5฀)฀ ฀a฀n฀d฀ ฀s฀u฀g฀g฀e฀s฀t฀ ฀a฀ ฀g฀e฀n฀e฀r฀a฀li฀z฀e฀d฀ ฀m฀o t฀o฀r฀ 
฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀,฀ ฀a฀s฀ ฀i฀s฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀i฀n฀ ฀D฀S฀ ฀s฀u฀b฀j฀e฀c฀t฀s฀ ฀(฀S฀a฀c฀k฀s฀ ฀&฀ ฀B฀u฀c฀k฀l฀e฀y฀,฀ ฀2฀0฀0฀3฀;฀ ฀S฀i฀l฀v฀e฀r฀m฀a฀n ,฀ ฀2฀0฀0฀7 )฀.฀ ฀ 
฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀H฀I฀ ฀i฀m฀p฀a฀c฀t฀s฀ ฀u฀p฀o฀n฀ ฀p฀o฀s฀t฀u฀r฀a฀l฀ ฀b฀a฀l฀a฀n฀c฀e฀,฀ ฀s฀p฀e฀e฀d฀ ฀o฀f฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀a฀n฀d฀ ฀u฀p฀o฀n฀ ฀m฀o฀t฀o฀r฀ 
฀c฀o฀-฀o฀r฀d฀i฀n฀a฀t฀i฀o฀n฀ ฀(฀f฀o฀r฀ ฀a฀ ฀r฀e฀v฀i฀e฀w฀,฀ ฀s฀e฀e฀ ฀R฀a฀j฀e฀n฀d฀r฀a฀m฀,฀ ฀R฀o฀y฀ ฀&฀ ฀J฀e฀e฀v฀a฀n฀a฀n฀t฀h฀a฀m฀,฀ ฀2฀0฀1฀2฀)฀.฀ ฀T฀h฀e฀ ฀e฀f฀f฀e฀c฀t฀s฀ o f
฀H฀I฀ ฀o฀n฀ ฀g฀r฀o฀s฀s฀-฀m฀o฀t฀o฀r฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀i฀n฀ ฀D฀S฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l฀s฀ ฀a฀r฀e฀ ฀u฀n฀k฀n฀o฀w฀n฀:฀ ฀t฀h฀o฀s฀e฀ ฀w฀ih฀ H฀I฀ ฀w฀e฀r฀e฀ ฀e฀x฀c฀l฀u฀d฀e฀d฀ 
฀f฀r฀o฀m฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀n฀g฀ ฀p฀o฀s฀t฀u฀r฀a฀l฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀i฀n฀ ฀D฀S฀ ฀(฀S฀h฀u฀m฀w฀a฀y฀-฀C฀o฀o฀k฀ ฀&฀ ฀W฀o฀o฀l฀l฀ac฀o฀t t ,  1 9 8 5฀;฀ 
฀R฀i฀g฀o฀l฀d฀i฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀1฀)฀ ฀a฀n฀d฀ ฀w฀e฀r฀e฀ ฀n฀o฀t฀ ฀a฀s฀s฀e฀s฀s฀e฀d฀ ฀i฀n฀ ฀a฀ ฀s฀t฀u฀d฀y฀ ฀o฀f฀ ฀b฀a฀l฀a฀n฀c฀e a n d  m o t o฀r  s k฀i l l s  ฀(฀M a l a k ,  
฀K฀o฀t฀w฀i฀c฀k฀a฀,฀ ฀K฀r฀a฀w฀c฀z฀y฀k฀-฀W฀a฀s฀i฀e฀l฀w฀e฀s฀k฀a฀,฀ ฀M฀o฀j฀s฀ ฀&฀ ฀S฀a฀m฀b฀o฀r฀s฀k฀i฀,฀ ฀2฀0฀1฀3฀)฀.฀ ฀T฀h฀e฀ ฀f฀i฀n฀d฀i฀n฀g฀s฀ s u g฀g฀e฀s t  t h a t  
฀f฀o฀r฀ ฀R฀o฀b฀e฀r฀t฀,฀ ฀a฀n฀y฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀ ฀i฀n฀ ฀g฀r฀o฀s฀s฀-฀m฀o฀t฀o฀r฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀i฀n฀g฀ ฀a฀n฀d฀ ฀b฀a฀l฀a฀n฀c฀e฀ ฀t฀h฀a฀t฀ ฀a฀r฀e฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ 
฀w฀i฀t฀h฀ ฀D฀S฀ ฀m฀a฀y฀ ฀b฀e฀ ฀e฀x฀a฀c฀e฀r฀b฀a฀t฀e฀d฀ ฀b฀y฀ ฀h฀i฀s฀ ฀H฀I฀.฀ 
฀ 
฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀t฀a฀p฀p฀i฀n฀g฀ ฀t฀a฀s฀k฀s฀ ฀i฀s฀ ฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t฀ ฀w฀i฀t฀h฀ ฀a฀v฀a฀i฀l฀a฀b฀l฀e฀ ฀r e s e฀a฀r฀c฀h฀ i n
฀D฀S฀ ฀t฀h฀a฀t฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀s฀ ฀a฀ ฀q฀u฀a฀l฀i฀t฀a฀t฀i฀v฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀r฀e฀l฀at฀i฀v e  t o  T D฀ c฀o฀n฀t฀r฀o฀l฀s฀ o฀f฀ 
฀e฀q฀u฀i฀v฀a฀l฀e฀n฀t฀ ฀M฀A฀ ฀(฀S฀t฀r฀a฀t฀f฀o฀r฀d฀ ฀&฀ ฀C฀h฀i฀n฀g฀,฀ ฀1฀9฀8฀9฀)฀ ฀a฀n฀d฀ ฀a฀g฀e฀-฀m฀a฀t฀c฀h฀e฀d฀ ฀T฀D฀ ฀c฀o฀n฀t฀r฀o฀l฀s฀ ฀(฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀e฀t 
฀a฀l฀.฀,฀ ฀2฀0฀0฀6฀)฀.฀ ฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀u฀n฀a฀b฀l฀e฀ ฀t฀o฀ ฀r฀e฀p฀r฀o฀d฀u฀c฀e฀ ฀i฀s฀o฀c฀h฀r฀o฀n฀o฀u฀s฀ ฀h฀a฀n฀d฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀2฀)฀,฀ ฀o฀r฀ 
฀n฀o฀n฀-฀i฀s฀o฀c฀h฀r฀o฀n฀o฀u฀s฀ ฀h฀a฀n฀d฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀(฀F฀i฀g฀u฀r฀e฀s฀ ฀2,฀ ฀3฀,฀ 4฀ a฀n฀d฀ ฀5฀)฀.฀ 
฀T฀h฀i฀s฀ ฀i฀s฀ ฀u฀n฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀r฀e฀s฀u฀l฀t฀ ฀d฀i฀r฀e฀c฀t฀l฀y฀ ฀o฀r฀ ฀s฀o฀l฀e฀l฀y฀ ฀f฀r฀o฀m฀ ฀h฀i฀s฀ ฀H฀I฀ ฀a฀s฀ ฀h฀e฀ ฀r฀e฀s฀p฀o฀n d e d  i n d e p฀e฀n฀d฀e฀n฀t฀l฀y฀ ฀t฀o฀ 
฀t฀e฀m฀p฀o฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀3฀)฀ ฀i฀n฀d฀i฀c฀a฀t฀i฀n฀g฀ t฀h฀a t  ฀h฀e  ฀h e a r฀d฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u l฀i฀.฀ 
฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,฀ ฀i฀t฀ ฀i฀s฀ ฀n฀e฀c฀e฀s฀s฀a฀r฀y฀ ฀t฀o฀ ฀a฀l฀s฀o฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀ ฀m฀a฀t฀u฀r฀a฀t฀i฀o฀n฀a฀l฀ ฀f฀a฀c฀t฀o฀r฀s฀,฀ h i s  ฀a u d i t o r y m฀e฀m฀o฀r฀y฀,฀ ฀a฀n฀d฀ 
฀h฀o฀w฀ ฀h฀i฀s฀ ฀H฀I฀ ฀m฀a฀y฀ ฀a฀f฀f฀e฀c฀t฀ ฀h฀i฀s฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀o฀f฀ ฀s฀o฀u฀n฀d฀ ฀a฀n฀d฀ ฀s฀u฀b฀s฀e฀q฀u฀e฀n฀t฀ ฀p฀r฀o฀d฀u c t฀i฀o฀n฀ ฀o฀f฀ ฀m฀o v e m฀e฀n฀t฀s฀.
฀E฀a฀c฀h฀ ฀f฀a฀c฀t฀o฀r฀ ฀i฀s฀ ฀d฀i฀s฀c฀u฀s฀s฀e฀d฀ ฀i฀n฀ ฀t฀u฀r฀n฀,฀ ฀b฀e฀l฀o฀w฀.฀ 
฀ 
฀I฀n฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀,฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀s฀c฀o฀r฀e฀s฀ ฀i฀n฀ ฀S฀D฀ ฀o฀f฀ ฀A฀T฀ ฀a฀n฀d฀ ฀I฀T฀I฀ ฀(฀%฀)฀ ฀(฀T฀a฀b฀l฀e฀ ฀3฀)฀ ฀h฀i฀g฀h฀l฀i฀g฀ht  p o฀o฀r  
฀s฀y฀n฀c฀h฀r฀o฀n฀i฀s฀a฀t฀i฀o฀n฀ ฀t฀o฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀,฀ ฀a฀n฀d฀ ฀v฀a฀r฀i฀a฀b฀l฀e฀ ฀t฀i฀m฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀b฀e฀a฀ts ,฀ ฀r฀e฀s฀p฀e c t฀i฀v฀e฀l฀y฀.฀ ฀I฀n฀ ฀t฀a฀p฀p฀i฀n฀g฀ 
฀t฀a฀s฀k฀s฀,฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀s฀a฀t฀i฀o฀n฀ ฀u฀s฀u฀a฀l฀l฀y฀ ฀d฀e฀v฀e฀l฀o฀p฀s฀ ฀a฀t฀ ฀a฀b฀o฀u฀t฀ ฀6฀-฀7฀ ฀y฀e฀a฀r฀s฀,฀ ฀a฀n฀d฀ ฀s฀t฀a฀b฀i฀l฀i t y฀ d e฀v฀e฀l o฀p฀s฀ a t  a b฀o฀u฀t฀ 
฀8฀ ฀y฀e฀a฀r฀s฀,฀ ฀b฀u฀t฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀v฀a฀r฀i฀a฀b฀i฀l฀i฀t฀y฀ ฀e฀x฀c฀e฀e฀d฀s฀ ฀t฀h฀e฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀n฀o฀r฀m฀s฀ ฀(฀R฀e฀p฀p฀,฀ ฀2฀0฀0฀5฀;฀ ฀R฀e฀p฀p฀ ฀&฀ ฀S u ,  
฀2฀0฀1฀3฀)฀.฀ ฀A฀s฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀a฀n฀d฀ ฀s฀t฀a฀b฀i฀l฀i฀t฀y฀ ฀o฀f฀ ฀t฀i฀m฀i฀n฀g฀ ฀i฀n฀ ฀t฀a฀p฀p฀i฀n฀g฀ ฀t฀a฀s฀k฀s฀ ฀i฀s฀ ฀l฀i฀n฀k฀e฀d฀ ฀t฀o฀ ฀m฀o฀t฀o฀r฀ 
฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀(฀K฀u฀h฀l฀m฀a฀n฀ ฀&฀ ฀S฀c฀h฀w฀e฀i฀n฀h฀a฀r฀t฀,฀ ฀2฀0฀0฀0฀;฀ ฀P฀h฀i฀l฀l฀i฀p฀s฀-฀S฀i฀l฀v฀e฀r฀,฀ ฀2฀0฀0฀9฀)฀,฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀i฀n฀a฀c฀c฀u r a c฀y  
฀c฀o฀u฀l฀d฀ ฀r฀e฀f฀l฀e฀c฀t฀ ฀a฀ ฀g฀e฀n฀e฀r฀a฀l฀ ฀m฀o฀t฀o฀r฀i฀c฀ ฀d฀e฀l฀a฀y฀.฀ ฀I฀n฀d฀e฀e฀d฀,฀ ฀R฀o฀b฀e฀r฀t฀ ฀w฀a฀s฀ ฀m฀o฀r฀e฀ ฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀a฀n฀d฀ ฀c฀o฀n฀s฀i฀s฀t฀e฀n t  ฀i฀n฀ 
฀h฀i฀s฀ ฀t฀i฀m฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀t฀a฀p฀s฀ ฀(฀S฀D฀ ฀o฀f฀ ฀A฀T฀,฀ ฀I฀T฀I฀ ฀%฀:฀ ฀T฀a฀b฀l฀e฀ ฀3฀)฀ ฀a฀t฀ ฀f฀a฀s฀t฀e฀r฀ ฀t฀e฀m฀p฀i฀ ฀t฀h฀a฀n฀ ฀a฀t s฀l฀o฀w t฀e฀m p i ,฀ ฀a  
฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀ ฀t฀y฀p฀i฀c฀a฀l฀ ฀o฀f฀ ฀y฀o฀u฀n฀g฀e฀r฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀(฀D฀r฀a฀k฀e฀,฀ ฀J฀o฀n฀e฀s฀ ฀&฀ ฀B฀a฀r฀u฀c฀h฀,฀ ฀2฀0฀0฀0฀;฀ ฀R฀e฀i฀f฀i฀n฀g฀e฀r฀,฀ ฀2฀0฀0฀6฀;฀ 
฀R฀e฀p฀p฀,฀ ฀2฀0฀0฀5฀;฀ ฀R฀e฀p฀p฀ ฀&฀ ฀D฀o฀g฀g฀e฀t฀t฀,฀ ฀2฀0฀0฀7฀)฀.฀ ฀C฀h฀i฀l฀d฀r฀e฀n฀ ฀o฀f฀ ฀4฀ ฀y฀e฀a฀r฀s฀ ฀a฀r฀e฀ ฀m฀o฀r฀e฀ ฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀i฀n฀ ฀t฀a฀p฀p฀i฀n฀g฀ 
฀t฀a฀s฀k฀s฀ ฀w฀h฀e฀n฀ ฀t฀h฀e฀ ฀I฀T฀I฀ ฀i฀s฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀3฀0฀0฀-฀4฀0฀0฀ ฀m฀s฀ ฀(฀D฀r฀a฀k฀e฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀0฀)฀.฀ ฀R฀o฀b฀e฀r฀t p฀l฀a฀y฀e d  ฀m o s t฀ 
฀a฀c฀c฀u฀r฀a฀t฀e฀l฀y฀ ฀a฀t฀ ฀1฀6฀0฀ ฀b฀p฀m฀ ฀(฀T฀a฀b฀l฀e฀ ฀3฀:฀ ฀9฀6฀%฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀o฀f฀ ฀I฀T฀I฀;฀ ฀c฀l฀o฀s฀e฀ ฀t฀o฀ ฀a฀n฀t฀i฀-฀p฀h฀a฀s฀e฀ ฀at฀ ฀5 3 %฀ ฀A฀T฀)฀,  f o r  
฀w฀h฀i฀c฀h฀ ฀t฀h฀e฀ ฀t฀a฀r฀g฀e฀t฀ ฀I฀T฀I฀ ฀i฀s฀ ฀3฀7฀5฀ ฀m฀s฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀a฀s฀k฀ ฀c฀o฀r฀r฀e฀s฀p฀o฀n฀d฀s฀ ฀wi t฀h  ฀h฀i฀s฀ ฀n฀o฀n฀v฀e฀r฀b a l  
฀M฀A฀ ฀o฀f฀ ฀4฀.฀3฀ ฀y฀e฀a฀r฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀1฀)฀,฀ ฀i฀n฀d฀i฀c฀a฀t฀i฀n฀g฀ ฀a฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀d฀e฀l฀a฀y฀,฀ ฀b฀r฀o฀a฀d฀l฀y฀ ฀i฀n฀ ฀l฀i฀n฀e฀ ฀w฀i฀t฀h฀ 
฀y฀o฀u฀n฀g฀e฀r฀ ฀T฀D฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀a฀ ฀m฀o฀t฀o฀r฀ ฀d฀e฀l฀a฀y฀ ฀i฀s฀ ฀p฀o฀s฀s฀i฀b฀l฀e฀,฀ ฀a฀n฀ ฀i฀m฀m฀at u฀r e  a b i l฀i฀t฀y฀ t o  a฀t t e n d  t o฀ 
฀o฀r฀ ฀p฀e฀r฀c฀e฀i฀v฀e฀ ฀s฀l฀o฀w฀e฀r฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀p฀a฀t฀t฀e฀r฀n฀s฀ ฀m฀i฀g฀h฀t฀ ฀a฀l฀s฀o฀ ฀e฀x฀p฀l฀a฀i฀n฀ ฀t฀h฀i฀s฀.฀ ฀D฀r฀a฀k฀e฀ ฀e฀t฀ ฀a l . ( 2 0 0฀0฀)฀ e x฀p l a i n  
฀t฀h฀a฀t฀ ฀i฀m฀m฀a฀t฀u฀r฀e฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀f฀a฀c฀t฀o฀r฀s฀ ฀m฀a฀y฀ ฀c฀a฀u฀s฀e฀ ฀y฀o฀u฀n฀g฀e฀r฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀t฀o฀ ฀f฀a฀il t o  a t฀t฀e฀n d฀ ฀t฀o฀ ฀o฀r฀ 
฀d฀i฀s฀c฀r฀i฀m฀i฀n฀a฀t฀e฀ ฀t฀e฀m฀p฀i฀ ฀b฀e฀y฀o฀n฀d฀ ฀t฀h฀e฀s฀e฀ ฀l฀i฀m฀i฀t฀s฀ ฀o฀f฀ ฀3฀0฀0฀-฀4฀0฀0฀ ฀m฀s฀.฀ ฀A฀u฀d฀i฀t฀o฀r฀y฀ ฀m฀e฀m o r y  i s  ฀e s s e฀n t i a l  ฀f o r฀ 
฀r฀e฀p฀r฀o฀d฀u฀c฀i฀n฀g฀ ฀a฀n฀d฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀s฀i฀n฀g฀ ฀t฀o฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀p฀a฀t฀t฀e฀r฀n฀s฀ ฀(฀F฀l฀a฀u฀g฀n฀a฀c฀c฀o฀,฀ ฀L o p e z ,฀ 
฀T฀e฀r฀r฀i฀b฀i฀l฀i฀,฀ ฀Z฀o฀i฀a฀,฀ ฀B฀u฀d฀a฀,฀ ฀T฀i฀l฀l฀i฀ ฀e฀t฀ ฀a฀l฀.฀ ฀2฀0฀1฀4฀;฀ ฀G฀r฀a฀h฀n฀ ฀&฀ ฀S฀c฀h฀u฀i฀t฀,฀ ฀2฀0฀1฀2฀;฀ ฀S฀a฀i฀t฀o฀,฀ ฀2฀0฀0฀1฀.฀ ฀I฀n  T D฀ ฀a฀d฀u฀l฀t s฀,฀ 
฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀m฀e฀m฀o฀r฀y฀ ฀l฀a฀s฀t฀s฀ ฀1฀.฀5฀-฀4฀ ฀s฀e฀c฀o฀n฀d฀s฀ ฀(฀G฀r฀a฀h฀n฀ ฀&฀ ฀S฀c฀h฀u฀i฀t฀,฀ ฀2฀0฀1฀2฀)฀.฀ ฀A฀t฀ ฀1฀6฀0  ฀b p m฀,  o n e  ฀b a r  ฀i฀s฀ ฀1฀. 5฀ 
฀s฀e฀c฀o฀n฀d฀s฀ ฀i฀n฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀,฀ ฀b฀u฀t฀ ฀t฀h฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀a฀ ฀b฀a฀r฀ ฀a฀t฀ ฀1฀0฀4฀ ฀b฀p฀m฀ ฀i฀s฀ ฀2฀.฀3฀ ฀s฀e฀c฀o฀n฀d฀s฀.฀ ฀ ฀A฀ ฀d฀i฀gi฀t  ฀s฀p฀a฀n  o f฀ ฀2฀ 
฀m฀a฀y฀ ฀m฀e฀a฀n฀ ฀t฀h฀a฀t฀ ฀R฀o฀b฀e฀r฀t฀ ฀i฀s฀ ฀u฀n฀a฀b฀l฀e฀ ฀t฀o฀ ฀p฀e฀r฀c฀e฀i฀v฀e฀ ฀a฀n฀d฀ ฀l฀a฀y฀ ฀d฀o฀w฀n฀ ฀a฀ ฀s฀t฀a฀b฀l฀e฀ ฀t฀e฀m p o r a  t e m p฀l a t e  
฀(฀T฀h฀a฀u฀t฀,฀ ฀2฀0฀0฀8฀)฀ ฀a฀t฀ ฀s฀l฀o฀w฀e฀r฀ ฀t฀e฀m฀p฀i฀,฀ ฀a฀f฀f฀e฀c฀t฀i฀n฀g฀ ฀h฀i฀s฀ ฀m฀o฀t฀o฀r฀ ฀t฀i฀m฀i฀n฀g฀ ฀a฀n฀d฀ ฀s฀t฀a฀b฀i฀l฀i฀t฀y฀ ฀m o r฀e  t h a n  a  f฀a฀s t฀e r฀ 
฀t฀e฀m฀p฀i฀.฀ 
฀ 
฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀m฀e฀m฀o฀r฀y฀ ฀m฀a฀y฀ ฀a฀l฀s฀o฀ ฀e฀x฀p฀l฀a฀i฀n฀ ฀h฀i฀s฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀i฀n฀ ฀n฀o฀n฀-฀i฀s฀o฀c฀h฀r฀o฀n o u s  
฀t฀a฀p฀p฀i฀n฀g฀ ฀t฀a฀s฀k฀s฀.฀ ฀H฀e฀ ฀s฀h฀o฀w฀e฀d฀ ฀l฀i฀t฀t฀l฀e฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀ ฀v฀a฀r฀i฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀s฀e฀ ฀t฀a฀s฀k฀s฀,฀ ฀w฀h฀i฀c฀h  c o u฀l d฀ ฀i฀n d i c t e  
฀m฀o฀t฀o฀r฀i฀c฀ ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s฀ ฀o฀r฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀p฀a฀t฀t฀e฀r฀n฀s฀ ฀o฀f฀ ฀f฀i฀v฀e฀ ฀(฀F฀i฀g฀u฀r฀e฀ ฀2฀)฀ ฀a฀n฀d฀ ฀s฀i฀x฀ 
฀(฀F฀i฀g฀u฀r฀e฀ ฀3฀)฀ ฀n฀o฀t฀e฀s฀ ฀a฀r฀e฀ ฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀h฀a฀v฀e฀ ฀e฀x฀c฀e฀e฀d฀e฀d฀ ฀h฀i฀s฀ ฀2฀-฀d฀i฀g฀i฀t฀ ฀a฀u฀d฀i฀t฀or y฀-฀v฀e฀r฀b฀a฀l฀ ฀m฀e฀m o r y  c a p a c i t฀y .฀ 
฀W฀i฀t฀h฀ ฀o฀n฀g฀o฀i฀n฀g฀ ฀v฀i฀s฀u฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀h฀i฀s฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀b฀e฀c฀a฀m฀e฀ ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g฀l฀y฀ ฀v฀a฀r฀i฀e฀d฀,฀ ฀i฀n฀ ฀l฀i n฀e  w i t฀h฀ ฀t฀h฀e฀ 
฀t฀a฀r฀g฀e฀t฀ ฀r฀h฀y฀t฀h฀m฀ ฀(฀F฀i฀g฀u฀r฀e฀ ฀3฀,฀ ฀F฀i฀g฀u฀r฀e฀ ฀5฀)฀.฀ ฀V฀i฀s฀u฀a฀l฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀a฀s฀s฀i฀s฀t฀s฀ ฀m฀o฀t฀o฀r฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀o฀f฀ ฀D S  
฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀i฀n฀ ฀m฀a฀n฀u฀a฀l฀ ฀r฀h฀y฀t฀h฀m฀ ฀t฀a฀s฀k฀s฀ ฀(฀C฀h฀e฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀;฀ ฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀e฀t฀ ฀a฀l฀.฀,฀ 2 0 0 6฀)฀,  a n d฀ f o r฀ 
฀R฀o฀b฀e฀r฀t฀,฀ ฀i฀m฀p฀r฀o฀v฀e฀d฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀w฀i฀t฀h฀ ฀v฀i฀s฀u฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀n฀e฀g฀a฀t฀e฀s฀ ฀m฀o฀t฀o฀r฀i฀c฀ ฀d฀i฀f฀f฀e฀re n c e s฀ a s  a  
฀p฀r฀i฀m฀a฀r฀y฀ ฀l฀i฀m฀i฀t฀i฀n฀g฀ ฀f฀a฀c฀t฀o฀r฀.฀ 
฀ 
฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀w฀e฀r฀e฀ ฀p฀o฀o฀r฀l฀y฀ ฀a฀l฀i฀g฀n฀e฀d฀ ฀t฀o฀ t฀h฀e  ฀s฀t฀i฀m฀u฀l฀u฀s฀ 
฀(฀F฀i฀g฀u฀r฀e฀s฀ ฀2฀ ฀a฀n฀d฀ ฀3฀)฀ ฀a฀n฀d฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀(฀n฀e฀g฀a฀t฀i฀v฀e฀ ฀A฀T฀)฀.฀ ฀R฀h฀y฀th m฀ ฀e฀n฀t r a i n m฀e฀n฀t฀ ฀d฀o฀e฀s฀ n฀o฀t฀ 
฀t฀y฀p฀i฀c฀a฀l฀l฀y฀ ฀d฀e฀v฀e฀l฀o฀p฀ ฀u฀n฀t฀i฀l฀ ฀8฀-฀1฀0฀ ฀y฀e฀a฀r฀s฀ ฀(฀D฀r฀a฀k฀e฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀0฀)฀,฀ ฀s฀o฀ ฀t฀h฀i฀s฀ ฀m฀a฀y฀ ฀in฀d฀i฀c฀a t฀e   
฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀m฀o฀t฀o฀r฀ ฀d฀e฀l฀a฀y฀,฀ ฀g฀i฀v฀e฀n฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀M฀A฀ ฀o฀f฀ ฀4฀;฀3฀ ฀y฀e฀a฀r฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀1฀)฀.฀ ฀Ho w฀e฀v e r฀,฀ 
฀n฀e฀g฀a฀t฀i฀v฀e฀ ฀A฀T฀ ฀o฀c฀c฀u฀r฀r฀e฀d฀ ฀i฀n฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀a฀t฀ ฀a฀l฀l฀ ฀t฀e฀m฀p฀i฀ ฀(฀T฀a฀b฀l฀e฀ ฀3 ) ,  ฀w h i c h฀ i s  
฀a฀t฀y฀p฀i฀c฀a฀l฀ ฀o฀f฀ ฀y฀o฀u฀n฀g฀e฀r฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀h฀o฀ ฀h฀a฀v฀e฀ ฀i฀m฀m฀a฀t฀u฀r฀e฀ ฀m฀o฀t฀o฀r฀i฀c฀ ฀a฀n฀d฀ ฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀ab฀i l i t฀i฀e฀s฀ ฀(฀T฀h฀a฀u฀t฀,  
฀2฀0฀0฀8฀)฀.฀ ฀T฀h฀a฀u฀t฀ ฀(฀2฀0฀0฀8฀)฀ ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀s฀ ฀s฀u฀c฀h฀ ฀b฀e฀h฀a฀v฀i฀o฀r฀ ฀t฀o฀ ฀d฀i฀s฀t฀u฀r฀b฀a฀n฀c฀e฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀a฀n d฀ 
฀p฀r฀o฀p฀r฀i฀o฀c฀e฀p฀t฀i฀v฀e฀ ฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀t฀h฀a฀t฀ ฀i฀s฀ ฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀t฀o฀ ฀c฀o฀r฀r฀e฀c฀t฀ ฀t฀i฀m฀i฀n฀g฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g t a p .  R฀o฀b฀e฀r฀t฀’฀s฀ 
฀i฀m฀p฀r฀o฀v฀e฀d฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀o฀n฀ ฀r฀h฀y฀t฀h฀m฀ ฀t฀a฀s฀k฀s฀ ฀w฀h฀e฀n฀ ฀g฀i฀v฀e฀n฀ ฀v฀i฀s฀u฀a฀l฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀(฀F฀i฀g฀u฀r฀e฀ ฀3฀,฀ ฀Fi฀g u r฀e฀ ฀5฀)฀ 
฀a฀l฀s฀o฀ ฀s฀u฀g฀g฀e฀s฀t฀s฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀y฀ ฀i฀n฀ ฀l฀i฀n฀k฀i฀n฀g฀ ฀t฀h฀e฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀s฀i฀g฀n฀a฀l฀ ฀t฀o฀ ฀mo t o r m฀o฀v฀e m e n t .  D i f f e r e฀n c e s  i n  
฀h฀o฀w฀ ฀t฀h฀e฀ ฀b฀r฀a฀i฀n฀ ฀r฀e฀s฀p฀o฀n฀d฀s฀ ฀t฀o฀ ฀s฀o฀u฀n฀d฀ ฀h฀a฀v฀e฀ ฀b฀e฀e฀n฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀G฀r฀o฀e฀n฀,฀ ฀A฀l฀k฀u฀ ฀&฀ 
฀B฀i฀s฀h฀o฀p฀.฀,฀ ฀2฀0฀0฀8฀;฀ ฀P฀e฀k฀k฀o฀n฀e฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀7฀)฀ ฀a฀n฀d฀ ฀s฀l฀o฀w฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀t฀i฀m฀e฀ ฀f฀o฀r฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀si g n a฀l฀s฀ ฀h฀a s  
฀b฀e฀e฀n฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀d฀ ฀i฀n฀ ฀D฀S฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀(฀G฀r฀o฀e฀n฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀8฀;฀ ฀P฀o฀r฀t฀e฀r฀,฀ ฀G฀r฀a฀n฀t฀h฀a฀m฀,฀ ฀A฀s฀h฀m฀e฀ad฀ &฀ 
฀T฀h฀a฀r฀p฀e฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀A฀c฀c฀u฀r฀a฀c฀y฀ ฀i฀n฀ ฀t฀a฀p฀p฀i฀n฀g฀ ฀t฀a฀s฀k฀s฀ ฀r฀e฀q฀u฀i฀r฀e฀s฀ ฀i฀n฀t฀e฀g฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀s฀i฀g฀n฀a฀l฀s฀ ฀w฀i฀t฀h฀ 
฀p฀r฀o฀p฀r฀i฀o฀c฀e฀p฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀m฀o฀t฀o฀r฀ ฀o฀u฀t฀p฀u฀t฀ ฀(฀R฀e฀p฀p฀,฀ ฀2฀0฀0฀6฀;฀ ฀T฀h฀a฀u฀t฀,฀ ฀2฀0฀0฀8฀)฀.฀ ฀E฀v฀e฀n฀ ฀i฀n฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀a฀d฀o฀l฀e฀s฀c฀e฀n฀t฀s฀,฀ 
฀r฀e฀d฀u฀c฀e฀d฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀s฀i฀g฀n฀a฀l฀ ฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀l฀i฀n฀k฀e฀d฀ ฀t฀o฀ ฀v฀a฀r฀i฀a฀b฀l฀e฀ ฀r฀a฀t฀e฀s฀ i n  t฀a p p i n g฀ 
฀t฀a฀s฀k฀s฀ ฀(฀T฀i฀e฀r฀n฀e฀y฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀2฀0฀1฀3฀)฀.฀ ฀A฀n฀y฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀ ฀i฀n฀ ฀D฀S฀ ฀w฀i฀l฀l฀ b e  e x฀a c e r b a t e d  b y฀ 
฀b฀i฀l฀a฀t฀e฀r฀a฀l฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀l฀o฀s฀s฀ ฀(฀M฀a฀r฀c฀e฀l฀l฀,฀ ฀C฀o฀h฀e฀n฀,฀ ฀W฀e฀a฀t฀h฀e฀r฀s฀,฀ ฀W฀i฀s฀e฀m฀a฀n฀,฀ ฀C฀r฀o฀e฀n฀ ฀&฀ ฀S฀e฀w฀e฀ll ,฀ ฀1฀9 9 0฀;  
฀M฀a฀r฀c฀e฀l฀l฀,฀ ฀1฀9฀9฀5฀)฀.฀ ฀F฀o฀r฀ ฀R฀o฀b฀e฀r฀t฀,฀ ฀A฀P฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀a฀n฀d฀ ฀H฀I฀ ฀m฀a฀y฀ ฀c฀o฀m฀b฀i฀n฀e฀ ฀t฀o฀ ฀a฀f฀f฀e฀ct  h i s  ฀t฀i฀m i฀n g .  
฀ 
฀I฀n฀ ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n฀,฀ ฀i฀t฀ ฀i฀s฀ ฀n฀o฀t฀ ฀p฀o฀s฀s฀i฀b฀l฀e฀ ฀t฀o฀ ฀r฀u฀l฀e฀ ฀o฀u฀t฀ ฀m฀o฀t฀o฀r฀i฀c฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀w฀h฀e฀n฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀i n g฀ ฀t h e  t i m฀i฀n฀g฀ 
฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀d฀i฀s฀p฀l฀a฀y฀e฀d฀ ฀b฀y฀ ฀R฀o฀b฀e฀r฀t฀,฀ ฀a฀s฀ ฀t฀h฀e฀s฀e฀ ฀a฀r฀e฀ ฀a฀ ฀k฀n฀o฀w฀n฀ ฀f฀e฀a฀t฀u฀r฀e฀ ฀o฀f฀ ฀D฀S฀ ฀(฀L฀a฀t฀a฀s฀h฀,฀ ฀2฀0฀0฀7 ;  ฀R i g o l d i e t  
฀a฀l฀.฀,฀ ฀2฀0฀1฀1฀)฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀t฀h฀e฀ ฀d฀a฀t฀a฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀a฀ ฀c฀o฀m฀b฀i฀n฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀c฀o฀g฀n฀i฀t฀i฀ve  ( m฀e฀m o r y ) ,฀ 
฀p฀h฀y฀s฀i฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀(฀h฀e฀a฀r฀i฀n฀g฀)฀ ฀a฀n฀d฀ ฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀(฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀)฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀c฀o฀n฀t฀r฀i฀b฀u t e฀ ฀t฀o฀ ฀R฀o฀b e฀r t฀’฀s฀ 
฀d฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀.฀ ฀T฀h฀e฀ ฀d฀a฀t฀a฀ ฀a฀l฀s฀o฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀u฀s฀e฀ ฀o฀f฀ ฀v฀i฀s฀u฀a฀l฀ ฀t฀e฀a฀c฀h฀i฀n฀g฀ ฀s฀t฀r฀a฀t฀e฀g฀i฀e฀s฀ ฀m a y  b e  
฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀u฀s฀e฀f฀u฀l฀ ฀i฀n฀ ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀i฀n฀ ฀h฀i฀s฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m e n t s฀.
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฀P฀r฀e฀v฀i฀o฀u฀s฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀a฀l฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀o฀f฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀a฀n฀d฀ ฀a฀d฀u฀l฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀n฀o฀t฀e฀d฀ ฀a฀ ฀g฀e฀n฀e฀r฀a l  a b฀i l i t y  t o  
฀m฀a฀k฀e฀ ฀w฀h฀o฀l฀e฀ ฀b฀o฀d฀y฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀i฀n฀ ฀t฀i฀m฀e฀ ฀t฀o฀ ฀r฀e฀c฀o฀r฀d฀e฀d฀ ฀m฀u฀s฀i฀c฀,฀ ฀b฀u฀t฀ ฀r฀e฀d฀u฀c฀e฀d฀ a c c u฀r฀a฀c฀y฀ ฀i฀n฀ 
฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀t฀o฀ ฀T฀D฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀C฀A฀ ฀(฀B฀l฀a฀c฀k฀e฀t฀e฀r฀ ฀&฀ ฀S฀i฀m฀m฀o฀n฀d฀s฀,฀ ฀1฀9฀5฀3฀;฀ S t r a t f o฀r d  
฀&฀ ฀C฀h฀i฀n฀g฀,฀ ฀1฀9฀8฀9฀)฀.฀ ฀A฀c฀c฀o฀r฀d฀i฀n฀g฀ ฀t฀o฀ ฀S฀t฀r฀a฀t฀f฀o฀r฀d฀ ฀a฀n฀d฀ ฀C฀h฀i฀n฀g฀ ฀(฀1฀9฀8฀9฀)฀,฀ ฀t฀h฀e฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀o฀f฀ ฀m฀o฀t฀o฀r฀ ฀t฀i฀m฀i฀n฀g฀ 
฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀i฀n฀ ฀D฀S฀ ฀m฀a฀y฀ ฀d฀e฀p฀e฀n฀d฀ ฀o฀n฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s฀,฀ ฀t฀h฀e฀ ฀t฀y฀p฀e฀ ฀o฀f฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀,฀ ฀a฀n฀d  
฀t฀h฀e฀ ฀d฀u฀r฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀t฀y฀p฀e฀ ฀o฀f฀ ฀t฀r฀a฀i฀n฀i฀n฀g฀.฀ ฀L฀i฀k฀e฀ ฀m฀a฀n฀y฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀R฀i฀g฀o฀l฀d฀i฀ ฀e฀t฀ ฀a฀l฀.฀, 2 0 1 1฀;  
฀S฀h฀u฀m฀w฀a฀y฀-฀C฀o฀o฀k฀ ฀&฀ ฀W฀o฀o฀l฀l฀a฀c฀o฀t฀t฀,฀ ฀1฀9฀8฀5฀)฀,฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀g฀r฀o฀s฀s฀-฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀w฀er e u n s t฀a b l e  
฀a฀n฀d฀ ฀p฀o฀o฀r฀l฀y฀ ฀c฀o฀-฀o฀r฀d฀i฀n฀a฀t฀e฀d฀.฀ ฀I฀n฀ ฀t฀h฀e฀ ฀T฀D฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀,฀ ฀t฀h฀e฀r฀e฀ ฀i฀s฀ ฀e฀v฀i฀d฀e฀n฀c฀e฀ ฀t฀h฀a฀t฀ ฀h฀ow฀ ฀a฀d u l฀t฀s฀ ฀m฀o฀v฀e฀ ฀i n฀ 
฀t฀i฀m฀e฀ ฀t฀o฀ ฀m฀u฀s฀i฀c฀ ฀h฀a฀s฀ ฀d฀i฀r฀e฀c฀t฀ ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀f฀o฀r฀ ฀t฀h฀e฀i฀r฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀b฀e฀a฀t฀ ฀(P฀h฀i l l i p฀s฀-฀S฀i฀l฀v฀e฀r฀ ฀&  
฀T฀r฀a฀i฀n฀o฀r฀,฀ ฀2฀0฀0฀5฀,฀ ฀2฀0฀0฀8฀)฀.฀ ฀M฀o฀v฀e฀m฀e฀n฀t฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀i฀n฀v฀o฀l฀v฀i฀n฀g฀ ฀t฀h฀e฀ ฀v฀e฀s฀t฀i฀b฀u฀l฀a฀r฀ ฀s฀y฀s t  m a y฀ ฀t h฀e฀r฀e฀f฀o฀r฀e฀ 
฀b฀e฀ ฀c฀r฀i฀t฀i฀c฀a฀l฀ ฀i฀n฀ ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀a฀ ฀s฀e฀n฀s฀e฀ ฀o฀f฀ ฀b฀e฀a฀t฀ ฀a฀n฀d฀ ฀r฀h฀y฀t฀h฀m฀,฀ ฀a฀n฀d฀ ฀s฀u฀c฀h฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀w i฀l฀l฀ ฀b฀e฀ ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y฀ 
฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀f฀o฀r฀ ฀t฀h฀o฀s฀e฀ ฀a฀t฀ ฀r฀i฀s฀k฀ ฀o฀f฀ ฀H฀I฀.฀ ฀F฀o฀r฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀,฀ ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀w฀h฀o฀l฀e฀ b o d฀y฀ ฀m฀o฀v e m e n฀t฀s  
฀t฀o฀ ฀m฀u฀s฀i฀c฀,฀ ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y฀ ฀w฀h฀e฀n฀ ฀y฀o฀u฀n฀g฀,฀ ฀m฀a฀y฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀p฀e฀r฀ce p t i o .฀ 
฀ 
฀T฀h฀e฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y฀ ฀a฀l฀s฀o฀ ฀d฀i฀s฀c฀u฀s฀s฀e฀d฀ ฀h฀o฀w฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀i฀n฀ ฀m฀o฀t฀o฀r฀ ฀t฀i฀m i฀n฀g  ฀m a y  b฀e  ฀a฀f฀f฀e฀c฀t฀e฀d฀ ฀b฀y฀ 
฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀.฀ ฀R฀o฀b฀e฀r฀t฀’฀s฀ ฀H฀I฀ ฀i฀s฀ ฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀e฀x฀a฀c฀e฀r฀b฀a฀t฀e฀ ฀h฀is฀ ฀m o฀t r  ฀c฀o o r d฀i n a t i o฀n฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀,฀ 
฀b฀u฀t฀ ฀h฀i฀s฀ ฀d฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀ ฀m฀a฀y฀ ฀a฀f฀f฀e฀c฀t฀ ฀h฀i฀s฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀f฀o฀r฀m฀ ฀a฀ ฀m฀e฀n฀t฀a฀l฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀o฀n฀ ฀o฀r฀ ฀t฀e฀m p l a t e . F o r฀ 
฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀,฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀c฀u฀e฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀e฀a฀c฀h฀i฀n฀g฀ ฀m฀a฀y฀ ฀h฀e฀l฀p฀ ฀t฀o  ฀c฀o฀m p฀e฀n฀s฀a฀t฀e฀ ฀f฀o฀r฀ d฀e฀f i c฀i t s  i n฀ 
฀b฀o฀t฀h฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀a฀n฀d฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀-฀v฀e฀r฀b฀a฀l฀ ฀m฀e฀m฀o฀r฀y฀.฀ ฀I฀n฀d฀e฀e฀d฀,฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀d฀e฀v฀e฀l฀o฀p฀ ฀g฀r฀e a t e r  
฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀w฀h฀e฀n฀ ฀s฀u฀p฀p฀o฀r฀t฀e฀d฀ ฀b฀y฀ ฀v฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀c฀u e s฀ 
฀(฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀0฀6฀)฀.฀ ฀R฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀t฀r฀a฀i฀n฀i฀n฀g฀ ฀m฀a฀y฀ ฀a฀l฀s฀o฀ ฀i฀m฀p฀r฀o฀v฀e A฀P฀,฀ w฀i฀t฀h  
฀r฀e฀l฀e฀v฀a฀n฀c฀e฀ ฀t฀o฀ ฀b฀o฀t฀h฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀p฀t฀i฀t฀u฀d฀e฀ ฀a฀n฀d฀ ฀s฀p฀e฀e฀c฀h฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀t฀h฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀ ฀s฀t฀u฀d฀y฀ ฀d฀i฀d฀ 
฀n฀o฀t฀ ฀m฀e฀a฀s฀u฀r฀e฀ ฀A฀P฀ ฀i฀n฀ ฀R฀o฀b฀e฀r฀t฀,฀ ฀h฀i฀s฀ ฀i฀n฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t฀ ฀I฀T฀I฀ ฀a฀n฀d฀ ฀n฀e฀g฀a฀t฀i฀v฀e฀ ฀A฀T฀ ฀i฀n฀ ฀b฀e฀a฀t฀ ฀e฀n t฀r฀a฀i฀n฀m e n t  t a s k s
฀s฀u฀g฀g฀e฀s฀t฀ ฀p฀o฀o฀r฀ ฀c฀o฀u฀p฀l฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀m฀o฀t฀o฀r฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀(฀T฀h฀a฀u฀t ,  2 0 0 8฀) .  
฀A฀u฀d฀i฀t฀o฀r฀y฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀m฀a฀y฀ ฀b฀e฀ ฀s฀l฀o฀w฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀(฀M฀a฀r฀c฀e฀l฀l฀ ฀&฀ ฀C฀o฀h฀en ,  1 9 9฀2฀; M฀a฀r฀c฀e฀l฀l ,  
฀1฀9฀9฀5฀)฀,฀ ฀b฀u฀t฀ ฀A฀P฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀s฀ ฀c฀a฀n฀ ฀d฀e฀v฀e฀l฀o฀p฀ ฀i฀n฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀t฀o฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀t฀r฀a฀i฀n฀i฀n฀g฀ ฀i฀n฀ ฀T฀D฀ ฀c฀h฀i฀ld r n  ฀( e฀.฀g฀.฀ 
฀K฀r฀a฀u฀s฀ ฀&฀ ฀C฀h฀a฀n฀d฀r฀a฀s฀e฀k฀a฀r฀a฀n฀,฀ ฀2฀0฀1฀0฀;฀ ฀P฀a฀r฀b฀e฀r฀y฀-฀C฀l฀a฀r฀k฀,฀ ฀S฀k฀o฀e฀,฀ ฀L฀a฀m฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀2฀0฀0฀9฀;฀ ฀P฀a฀r฀b฀e฀r฀y฀-
฀C฀l฀a฀r฀k฀,฀ ฀A฀n฀d฀e฀r฀s฀o฀n฀,฀ ฀H฀i฀t฀t฀n฀e฀r฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀2฀0฀1฀2฀;฀ ฀T฀i฀e฀r฀n฀e฀y฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀2฀0฀1฀3฀)฀.฀ ฀T฀i฀e฀r฀n฀e฀y฀ ฀a฀n฀d฀ ฀K฀r฀a฀u฀s฀ 
฀(฀2฀0฀1฀3฀)฀ ฀a฀r฀g฀u฀e฀ ฀t฀h฀a฀t฀ ฀p฀r฀a฀c฀t฀i฀c฀e฀ ฀i฀n฀ ฀b฀e฀a฀t฀ ฀t฀i฀m฀i฀n฀g฀ ฀m฀a฀y฀ ฀i฀m฀p฀r฀o฀v฀e฀ ฀t฀h฀e฀ ฀b฀r฀a฀i฀n฀’฀s฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀to  p r o c e s฀s฀i฀n฀g฀ 
฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀s฀i฀g฀n฀a฀l฀s฀.฀ ฀T฀h฀e฀r฀e฀ ฀i฀s฀ ฀a฀l฀s฀o฀ ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g฀ ฀e฀v฀i฀d฀e฀n฀c฀e฀ ฀t฀h฀a฀t฀ ฀m฀u฀s฀i฀c฀al  t r a i n i n฀g฀ ฀l฀e a d฀s฀ t o฀ s u p e r i o r  
฀A฀P฀ ฀i฀n฀ ฀t฀h฀o฀s฀e฀ ฀w฀i฀t฀h฀ ฀H฀I฀ ฀(฀M฀a฀t฀s฀u฀b฀a฀r฀a฀,฀ ฀T฀e฀r฀a฀s฀a฀w฀a฀ ฀&฀ ฀H฀i฀r฀a฀g฀a฀,฀ ฀2฀0฀1฀4฀;฀ ฀P฀a฀r฀b฀e฀r฀y฀-฀C฀l฀a฀r฀k฀,฀ ฀A฀n฀d e r s o n  &฀ 
฀K฀r฀a฀u฀s฀,฀ ฀2฀0฀1฀3฀;฀ ฀R฀o฀c฀h฀e฀t฀t฀e฀,฀ ฀M฀o฀u฀s฀s฀a฀r฀d฀ ฀&฀ ฀B฀i฀g฀a฀n฀d฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀F฀o฀r฀ ฀e฀x฀a฀m฀p฀l฀e฀,฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀H฀I฀,฀ 
฀m฀u฀s฀i฀c฀a฀l฀ ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀ ฀e฀n฀h฀a฀n฀c฀e฀s฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀t฀a฀p฀p฀i฀n฀g฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀i฀n฀ ฀a฀d฀u฀l฀t s  ( M฀a฀t฀s฀u฀b a฀r a฀,฀ 
฀T฀e฀r฀a฀s฀a฀w฀a฀ ฀&฀ ฀H฀i฀r฀a฀g฀a฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,฀ ฀t฀h฀e฀r฀e฀ ฀i฀s฀ ฀t฀h฀e฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀o฀f฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀m฀u฀s฀i฀c฀ ฀t r a i n i n g  t o฀ 
฀s฀u฀p฀p฀o฀r฀t฀ ฀a฀n฀d฀ ฀d฀e฀v฀e฀l฀o฀p฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀p฀t฀i฀t฀u฀d฀e฀ ฀i฀n฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀.฀ ฀P฀o฀t฀e฀n฀t฀i฀a฀l฀l฀y฀,฀ ฀t฀h฀is  ฀m a฀y฀ e฀v฀e฀n฀ 
฀s฀u฀p฀p฀o฀r฀t฀ ฀l฀a฀n฀g฀u฀a฀g฀e฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀a฀n฀d฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀,฀ ฀a฀s฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀i฀n฀ ฀T฀D฀ ฀l฀a฀n฀g฀u฀a฀g฀e฀-฀i฀m฀p฀a฀i฀r฀e฀d฀ 
฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀(฀s฀e฀e฀ ฀S฀c฀h฀ö฀n฀ ฀&฀ ฀T฀i฀l฀l฀m฀a฀n฀,฀ ฀2฀0฀1฀5฀,฀ ฀f฀o฀r฀ ฀a฀ ฀r฀e฀v฀i฀e฀w฀)฀ ฀a฀n฀d฀ ฀H฀I฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀,฀ ฀(฀C฀a฀s฀o฀n฀,฀ ฀H฀i฀d฀a฀l g o฀,฀ 
฀I฀s฀o฀a฀r฀d฀,฀ ฀R฀o฀m฀a฀n฀ ฀&฀ ฀S฀c฀h฀ö฀n฀,฀ ฀2฀0฀1฀5฀;฀ ฀H฀i฀d฀a฀l฀g฀o฀,฀ ฀F฀a฀l฀k฀ ฀&฀ ฀S฀c฀h฀ö฀n฀,฀ ฀2฀0฀1฀7฀)฀.฀ 
฀ 
฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀i฀n฀ ฀T฀D฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀s฀h฀o฀w฀s฀ ฀t฀h฀a฀t฀ ฀e฀n฀g฀a฀g฀e฀m฀e฀n฀t฀ ฀i฀n฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀o฀f฀f฀e฀r฀s  b e฀n฀e฀f฀i฀t฀s  
฀f฀o฀r฀ ฀m฀u฀s฀i฀c฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀A฀P฀,฀ ฀e฀v฀e฀n฀ ฀f฀o฀r฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀w฀i฀t฀h฀ ฀H฀I฀.฀ ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,฀ ฀i฀t฀ ฀i฀s฀ ฀r฀e฀c฀o฀m m฀e฀n฀d฀e฀d฀ 
฀t฀h฀a฀t฀ ฀m฀u฀s฀i฀c฀ ฀e฀d฀u฀c฀a฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀s฀h฀o฀u฀l฀d฀ ฀b฀e฀g฀i฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀e฀a฀r฀l฀y฀ ฀y฀e฀a฀r฀s฀,฀ ฀w฀h฀e฀n฀ c฀h฀i l d r e n  
฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀r฀e฀ ฀a฀t฀ ฀g฀r฀e฀a฀t฀e฀s฀t฀ ฀r฀i฀s฀k฀ ฀o฀f฀ ฀i฀n฀t฀e฀r฀m฀i฀t฀t฀e฀n฀t฀ ฀H฀I฀.฀ ฀A฀ ฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀m฀a฀y฀ ฀b฀e฀ 
฀n฀e฀e฀d฀e฀d฀ ฀t฀o฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀t฀h฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀v฀e฀s฀t฀i฀b฀u฀l฀a฀r฀ ฀s฀y฀s฀t฀e฀m฀ ฀a฀n฀d฀ ฀i฀m฀p฀r฀o฀v฀e฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀of  b e a t฀,฀ 
฀h฀e฀l฀p฀i฀n฀g฀ ฀c฀o฀m฀p฀e฀n฀s฀a฀t฀e฀ ฀f฀o฀r฀ ฀H฀I฀.฀ ฀V฀i฀s฀u฀o฀-฀s฀p฀a฀t฀i฀a฀l฀ ฀t฀e฀a฀c฀h฀i฀n฀g฀ ฀m฀e฀t฀h฀o฀d฀s฀ ฀w฀i฀l฀l฀ ฀r฀ed฀u c฀e฀ ฀r e l i a n c e  o n฀ 
฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀S฀T฀M฀ ฀a฀n฀d฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀a฀r฀g฀e฀t฀ ฀p฀a฀t฀t฀e฀r฀n฀s฀.฀ ฀A฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀a฀l฀s฀o฀ ฀n฀e฀e฀d฀ ฀t฀o฀ ฀o฀f฀f฀e฀r฀ 
฀i฀m฀m฀e฀d฀i฀a฀t฀e฀ ฀v฀i฀s฀u฀a฀l฀,฀ ฀s฀p฀a฀t฀i฀a฀l฀ ฀o฀r฀ ฀t฀a฀c฀t฀i฀l฀e฀ ฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀t฀o฀ ฀l฀i฀m฀i฀t฀ ฀A฀P฀ ฀d฀e฀f฀i฀c฀i฀t฀s  o฀r฀ H฀I฀.฀ ฀T฀h e  u s  ฀o฀f฀ 
฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y฀t฀o฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀v฀i฀s฀u฀a฀l฀ ฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀m฀a฀y฀ ฀b฀e฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l w i t h  t h e  ฀D S  g r฀o฀u฀p ,฀ 
฀i฀n฀ ฀l฀i฀n฀e฀ ฀w฀i฀t฀h฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀w฀i฀t฀h฀ ฀T฀D฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀.฀ ฀S฀p฀e฀c฀i฀f฀i฀c฀a฀l฀l฀y฀,฀ ฀v฀i฀su a l  f e e d b a c k฀ s฀h o u l฀d฀ ฀b e  
฀u฀s฀e฀d฀ ฀t฀o฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀t฀o฀ ฀t฀h฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀r฀ ฀a฀b฀o฀u฀t฀ ฀t฀h฀e฀i฀r฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀,฀ ฀e n a b l i n g฀ 
฀‘฀k฀n฀o฀w฀l฀e฀d฀g฀e฀ ฀o฀f฀ ฀r฀e฀s฀u฀l฀t฀s฀’฀ ฀(฀W฀e฀l฀c฀h฀,฀ ฀1฀9฀9฀8฀;฀ ฀W฀e฀l฀c฀h฀,฀ ฀H฀o฀w฀a฀r฀d฀ ฀&฀ ฀R฀u฀s฀h฀,฀ ฀1฀9฀8฀9฀)฀,฀ ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y฀ i n  t h o s e  
฀w฀i฀t฀h฀ ฀H฀I฀ ฀(฀W฀e฀l฀c฀h฀ ฀e฀t฀ ฀a฀l฀.฀,฀ ฀2฀0฀1฀5฀)฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀t฀h฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀ ฀s฀t฀u฀d฀y฀ ฀r฀e฀l฀i฀e฀d฀ ฀o฀n฀ ฀g฀e฀s฀t฀u฀r a฀l฀ ฀a n฀d฀ s i m p l e฀ 
฀v฀i฀s฀u฀a฀l฀ ฀f฀o฀r฀m฀s฀ ฀o฀f฀ ฀s฀u฀p฀p฀o฀r฀t฀ ฀a฀n฀d฀ ฀f฀e฀e฀d฀b฀a฀c฀k฀,฀ ฀t฀h฀e฀ ฀a฀v฀a฀i฀l฀a฀b฀i฀l฀i฀t฀y฀ ฀a฀n฀d฀ ฀a฀c฀c฀e฀s฀s฀i฀b฀i฀l฀it฀y฀ o f  m฀o฀b฀i l e  
฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y฀ ฀m฀a฀k฀e฀ ฀t฀h฀i฀s฀ ฀a฀ ฀u฀s฀e฀f฀u฀l฀ ฀t฀o฀o฀l฀ ฀f฀o฀r฀ ฀s฀u฀p฀p฀o฀r฀t฀i฀n฀g฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀i฀n฀ ฀m฀u฀s฀i฀c฀a฀l฀ s k i l l s  ( e . g . L i n ,฀ 
฀A฀n฀d฀e฀r฀s฀o฀n฀,฀ ฀H฀a฀m฀z฀e฀e฀n฀ ฀&฀ ฀L฀u฀i฀,฀ ฀2฀0฀1฀4฀)฀.฀ ฀F฀o฀r฀ ฀a฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀ ฀w฀h฀o฀s฀e฀ ฀m฀a฀j฀o฀r฀i฀t฀y฀ ฀d฀e฀r฀i฀v฀e฀ ฀s฀o฀ ฀m฀u฀c฀h฀ 
฀e฀n฀j฀o฀y฀m฀e฀n฀t฀ ฀f฀r฀o฀m฀ ฀m฀u฀s฀i฀c฀,฀ ฀v฀i฀s฀u฀a฀l฀l฀y฀-฀m฀e฀d฀i฀a฀t฀e฀d฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀ ฀o฀f฀f฀e฀r฀ ฀i฀m฀m e d i a t e฀ ฀b฀e฀n฀e f฀i฀t฀s฀ f o r  
฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀s฀k฀i฀l฀l฀s฀ ฀a฀n฀d฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀;฀ ฀a฀n฀d฀ ฀f฀o฀r฀ ฀t฀h฀o฀s฀e฀ ฀w฀i฀t฀h฀ ฀H฀I฀ ฀a฀n฀d฀ ฀A฀P฀ ฀d฀e฀f฀i฀ci t s ,฀ ฀t฀h฀e฀ ฀b e n฀e฀f i t s  
฀m฀a฀y฀ ฀e฀x฀t฀e฀n฀d฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀s฀t฀i฀l฀l฀.฀ 

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฀T฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀a฀d฀d฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀o฀f฀ ฀D฀S฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀t฀h฀a฀t฀ ฀i฀n฀d฀i฀c฀a฀t฀e a  ฀d i฀f฀f฀i฀c฀u฀l฀t฀y฀ ฀i฀n฀ 
฀a฀c฀c฀u฀r฀a฀t฀e฀l฀y฀ ฀t฀i฀m฀i฀n฀g฀ ฀l฀i฀m฀b฀ ฀m฀o฀t฀o฀r฀-฀m฀o฀v฀e฀m฀e฀n฀t฀s฀ ฀t฀o฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀s฀t฀i฀m฀u฀l฀i฀,฀ ฀a฀n฀d t฀h฀a฀t฀ ฀s฀u฀g g e s t฀ ฀t฀h฀a฀t฀ ฀p฀o o฀r฀ 
฀t฀i฀m฀i฀n฀g฀ ฀m฀a฀y฀ ฀b฀e฀ ฀i฀n฀ ฀l฀i฀n฀e฀ ฀w฀i฀t฀h฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀t฀h฀e฀ ฀s฀t฀u฀d y  a l฀s฀o฀ ฀s฀u g g e s t s฀ ฀t฀h฀a฀t฀ 
฀H฀I฀ ฀m฀a฀y฀ ฀a฀f฀f฀e฀c฀t฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀a฀t฀ ฀t฀h฀e฀ ฀A฀P฀ ฀l฀e฀v฀e฀l฀ ฀w฀i฀t฀h฀ ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀f฀o฀r฀ ฀m฀o฀t฀o฀r฀ ฀b e h a v฀i o฀u฀r ;  a n d  
฀t฀h฀a฀t฀ ฀a฀ ฀l฀i฀m฀i฀t฀e฀d฀ ฀d฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀ ฀m฀a฀y฀ ฀a฀f฀f฀e฀c฀t฀ ฀t฀h฀e฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀f฀o฀r฀m฀ ฀a฀ ฀m฀e฀n฀t฀a฀l฀ ฀r฀e฀p฀r e s e n฀t a฀t i o n฀ ฀o฀f฀ ฀t e m฀p o r a l  
฀p฀a฀t฀t฀e฀r฀n฀s฀.฀ ฀T฀h฀e฀ ฀i฀m฀p฀a฀c฀t฀ ฀o฀f฀ ฀d฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀ ฀a฀n฀d฀ ฀A฀P฀ ฀d฀e฀f฀i฀c฀i฀t฀s฀ ฀h฀a฀v฀e฀ ฀b฀e฀e฀n฀ ฀i฀d฀e฀n฀t฀i฀f฀i e฀d฀ ฀i n฀ ฀t h e  w฀i d e฀r  ฀D S  
฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀p฀e฀e฀c฀h฀ ฀d฀o฀m฀a฀i฀n฀ ฀b฀u฀t฀ ฀h฀a฀v฀e฀ ฀n฀o฀t฀ ฀b฀e฀e฀n฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀s฀t฀u฀d฀i฀e฀d฀ ฀i฀n฀ ฀r฀e฀l฀at i฀o฀n฀ ฀t฀o฀ 
฀m฀u฀s฀i฀c฀a฀l฀ ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀,฀ ฀t฀o฀ ฀t฀h฀e฀ ฀a฀u฀t฀h฀o฀r฀s฀’฀ ฀k฀n฀o฀w฀l฀e฀d฀g฀e฀.฀ ฀L฀i฀k฀e฀w฀i฀s฀e฀,฀ ฀n฀o฀ ฀k฀n฀o฀w฀n p r e v i o u s  t u d y  h a s  
฀e฀x฀a฀m฀i฀n฀e฀d฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀i฀n฀ ฀D฀S฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀w฀i฀t฀h฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀an t  H฀I฀.฀ 
฀M฀u฀c฀h฀ ฀o฀f฀ ฀t฀h฀e฀ ฀e฀x฀i฀s฀t฀i฀n฀g฀ ฀d฀a฀t฀a฀ ฀o฀n฀ ฀b฀e฀a฀t฀ ฀t฀a฀p฀p฀i฀n฀g฀ ฀s฀k฀i฀l฀l฀s฀ ฀r฀e฀l฀i฀e฀s฀ ฀u฀p฀o฀n฀ ฀f฀i฀n฀g฀e฀r฀-฀t฀a฀p฀p i n g  t฀a฀s฀k s  (฀P a t฀e฀l฀,฀ 
฀2฀0฀0฀8฀)฀.฀ ฀T฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀t฀a฀p฀p฀e฀d฀ ฀o฀n฀ ฀a฀ ฀d฀r฀u฀m฀,฀ ฀w฀h฀i฀c฀h฀ ฀m฀a฀y฀ ฀r฀e฀q฀u฀i฀r฀e฀ ฀a฀ ฀d฀i฀f฀f฀e฀r฀e฀n t฀ 
฀r฀a฀n฀g฀e฀ ฀o฀f฀ ฀m฀o฀t฀o฀r฀ ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀.฀ ฀T฀h฀i฀s฀ ฀m฀a฀y฀ ฀l฀i฀m฀i฀t฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀t฀o฀ ฀o฀t฀h฀e฀r฀ ฀st u d i e฀s .  A฀d฀d i t i o n฀a l l y ,  t฀h฀e฀ 
฀d฀a฀t฀a฀ ฀w฀e฀r฀e฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀’฀s฀ ฀d฀a฀y฀c฀a฀r฀e฀ ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀,฀ ฀w฀h฀i฀c฀h฀ ฀i฀nc l u d e d฀ ฀n฀o฀i฀s฀e฀ f฀r฀o฀m฀ 
฀a฀d฀j฀a฀c฀e฀n฀t฀ ฀l฀i฀v฀i฀n฀g฀ ฀a฀r฀e฀a฀s฀.฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀t฀h฀e฀ ฀n฀a฀t฀u฀r฀a฀l฀i฀s฀t฀i฀c฀ ฀s฀e฀t฀t฀i฀n฀g฀ ฀h฀a฀s฀ ฀e฀c฀o฀l฀og i c a l  ฀v฀a฀l฀i฀d฀i฀t฀y฀,฀ ฀e฀x฀c฀e฀s฀s฀i฀v฀e  
฀n฀o฀i฀s฀e฀ ฀c฀a฀n฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀o฀ ฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀i฀e฀s฀ ฀a฀n฀d฀ ฀o฀v฀e฀r฀l฀o฀a฀d฀ ฀p฀h฀o฀n฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀w o r k i n g  
฀m฀e฀m฀o฀r฀y฀ ฀(฀S฀c฀h฀e฀l฀l฀e฀n฀b฀e฀r฀g฀ ฀&฀ ฀W฀e฀i฀s฀s฀,฀ ฀2฀0฀1฀2฀)฀.฀ ฀F฀u฀r฀t฀h฀e฀r฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀w฀o฀u฀l฀d฀ ฀b฀e฀n฀e฀f฀i฀t฀ ฀f฀r฀o฀m฀ ฀u฀s฀i฀ng  ฀t a p p i฀n฀g  
฀t฀a฀s฀k฀s฀ ฀i฀n฀ ฀q฀u฀i฀e฀t฀ ฀s฀e฀t฀t฀i฀n฀g฀s฀.฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀y฀,฀ ฀a฀ ฀c฀o฀m฀p฀u฀t฀e฀r฀i฀z฀e฀d฀ ฀p฀r฀o฀g฀r฀a฀m฀m฀e฀ ฀u฀s฀i฀n฀g฀ ฀f฀i฀n g e r  t a p s  w฀o฀u฀l฀d  
฀e฀n฀a฀b฀l฀e฀ ฀c฀o฀l฀l฀e฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀l฀e฀n฀g฀t฀h฀i฀e฀r฀ ฀s฀a฀m฀p฀l฀e฀s฀ ฀a฀n฀d฀ ฀a฀u฀t฀o฀m฀a฀t฀i฀c฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀i฀o฀n฀s฀,฀ ฀e฀n฀ab l i฀n g  g r e a t฀e฀r฀ ฀c฀r฀o฀s฀s฀-
฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀a฀n฀d฀ ฀a฀ ฀l฀a฀r฀g฀e฀r฀ ฀s฀a฀m฀p฀l฀e฀-฀s฀i฀z฀e฀.฀ ฀ 
฀ 
฀T฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀d฀i฀d฀ ฀n฀o฀t฀ ฀i฀n฀c฀l฀u฀d฀e฀ ฀r฀e฀p฀e฀a฀t฀e฀d฀ ฀a฀s฀s฀e฀s฀s฀m฀e฀n฀t฀ ฀o฀f฀ ฀t฀a฀s฀k฀s฀.฀ ฀G฀i฀v฀e฀n฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀’฀s฀ ฀a฀g฀e฀ ฀a฀n฀d฀ 
฀p฀r฀e฀v฀i฀o฀u฀s฀ ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀ ฀i฀n฀ ฀m฀u฀s฀i฀c฀-฀r฀e฀l฀a฀t฀e฀d฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀s฀ ฀(฀T฀a฀b฀l฀e฀ ฀1฀)฀,฀ ฀i฀t฀ ฀i฀s฀ ฀a฀s฀s฀u฀m฀e฀d฀ ฀t฀h฀a t฀ ฀h฀i฀s฀ 
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀i฀n฀ ฀m฀u฀s฀i฀c฀-฀m฀o฀t฀o฀r฀ ฀t฀a฀s฀k฀s฀ ฀r฀e฀f฀l฀e฀c฀t฀s฀ ฀w฀e฀l฀l฀-฀e฀s฀t฀a฀b฀l฀i฀s฀h฀e฀d฀ ฀b฀e฀h฀a฀v฀i฀o฀u฀r฀s.  F u t u฀r e  s t u d฀i฀e฀s฀ 
฀w฀o฀u฀l฀d฀ ฀b฀e฀n฀e฀f฀i฀t฀ ฀f฀r฀o฀m฀ ฀a฀ ฀l฀o฀n฀g฀i฀t฀u฀d฀i฀n฀a฀l฀ ฀d฀e฀s฀i฀g฀n฀ ฀i฀n฀v฀o฀l฀v฀i฀n฀g฀ ฀y฀o฀u฀n฀g฀e฀r฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀s฀ ฀a฀n฀d฀ ฀r฀e฀p฀e฀a฀t฀e฀d฀ 
฀a฀s฀s฀e฀s฀s฀m฀e฀n฀t฀s฀.฀ ฀T฀h฀i฀s฀ ฀w฀o฀u฀l฀d฀ ฀a฀l฀s฀o฀ ฀a฀l฀l฀o฀w฀ ฀t฀h฀e฀ ฀e฀f฀f฀e฀c฀t฀s฀ ฀o฀f฀ ฀i฀n฀t฀e฀r฀v฀e฀n฀t฀i฀o฀n฀ ฀t฀o฀ ฀b฀e฀ ฀m฀e฀a฀s u r฀e d ,  w h i c  i n  
฀t฀u฀r฀n฀ ฀c฀o฀u฀l฀d฀ ฀c฀l฀a฀r฀i฀f฀y฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s฀ ฀f฀o฀r฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t฀h฀ ฀D฀S฀ ฀a฀n฀d฀ ฀H฀I฀ ฀a฀n฀d฀ w฀o฀u฀l฀d฀ 
฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀m฀o฀r฀e฀ ฀c฀l฀e฀a฀r฀l฀y฀ ฀t฀h฀e฀i฀r฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀t฀o฀ ฀l฀e฀a฀r฀n฀ ฀f฀r฀o฀m฀ ฀d฀i฀f฀f฀e฀re n t  s t฀r฀a t e g i e s฀.
฀ 
฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀a฀ ฀s฀i฀n฀g฀l฀e฀ ฀c฀a฀s฀e฀ ฀s฀t฀u฀d฀y฀ ฀p฀r฀o฀d฀u฀c฀e฀s฀ ฀l฀i฀m฀i฀t฀e฀d฀ ฀d฀a฀t฀a฀ ฀a฀n฀d฀ ฀l฀i฀m฀i฀t฀s฀ ฀g฀e฀n e r a l฀i฀z฀a฀t฀i฀o฀n฀,฀ t h e฀ 
฀a฀p฀p฀r฀o฀a฀c฀h฀ ฀a฀l฀l฀o฀w฀s฀ ฀t฀h฀e฀ ฀c฀o฀m฀p฀l฀e฀x฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀s฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀H฀I฀ ฀a฀n฀d฀ ฀o฀t฀h฀e฀r฀ ฀f฀a฀c฀t฀o฀r฀s฀ ฀t฀o฀ ฀b฀e฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d฀.฀ 
฀T฀o฀ ฀i฀s฀o฀l฀a฀t฀e฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀e฀a฀c฀h฀ ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀,฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀s฀h฀o฀u฀l฀d฀ ฀i฀n฀v฀e฀s฀t฀i g a t e  m฀u฀s i c  t i m฀i฀n฀g฀ ฀i n฀ 
฀b฀e฀a฀t฀ ฀e฀n฀t฀r฀a฀i฀n฀m฀e฀n฀t฀ ฀t฀a฀s฀k฀s฀ ฀i฀n฀ ฀r฀e฀l฀a฀t฀i฀o฀n฀ ฀t฀o฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀,฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀p฀er c e p฀t฀i o฀n฀,฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ 
฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀,฀ ฀d฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀,฀ ฀a฀n฀d฀ ฀m฀o฀t฀o฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀.฀ ฀S฀u฀c฀h฀ ฀s฀t฀u฀d฀y฀ ฀w฀o u l d  f฀u r t h e฀r  ฀o฀u฀r฀ 
฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀h฀o฀w฀ ฀e฀a฀c฀h฀ ฀f฀a฀c฀t฀o฀r฀ ฀a฀f฀f฀e฀c฀t฀s฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀c฀l฀a฀r฀i฀f฀y฀ ฀h฀o฀w b e s t  ฀t฀o  
฀s฀u฀p฀p฀o฀r฀t฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀D฀S฀ ฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀.฀ ฀ 
฀ 
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฀T฀h฀e฀ ฀a฀u฀t฀h฀o฀r฀s฀ ฀w฀i฀s฀h฀ ฀t฀o฀ ฀t฀h฀a฀n฀k฀ ฀t฀h฀e฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀n฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀t฀a฀f฀f฀ ฀a฀t t h e  c a r e  h o฀m฀e฀ ฀f฀o฀r฀ 
฀e฀n฀a฀b฀l฀i฀n฀g฀ ฀i฀t฀.฀ 
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฀B฀a฀d฀d฀e฀l฀e฀y฀,฀ ฀A฀.฀,฀ ฀&฀ ฀J฀a฀r฀r฀o฀l฀d฀,฀ ฀C฀.฀ ฀(฀2฀0฀0฀7฀)฀.฀ ฀W฀o฀r฀k฀i฀n฀g฀ ฀m฀e฀m฀o฀r฀y฀ ฀a฀n฀d฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀ro m e฀.฀ 0	
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	$฀,฀ ฀5฀1฀(฀1฀2฀)฀,฀ ฀9฀2฀5฀-฀9฀3฀1฀.฀ 
฀B฀e฀n฀n฀e฀t฀t฀s฀,฀ ฀L฀.฀ ฀K฀.฀,฀ ฀&฀ ฀F฀l฀y฀n฀n฀,฀ ฀M฀.฀ ฀C฀.฀ ฀(฀2฀0฀0฀2฀)฀.฀ ฀I฀m฀p฀r฀o฀v฀i฀n฀g฀ ฀t฀h฀e฀ ฀c฀l฀a฀s฀s฀r฀o฀o฀m฀ ฀l฀i฀st e n i฀n g  ฀s k i l l฀s฀ ฀o฀f฀ ฀c฀h฀i฀l d฀r e n฀ w i฀t฀h฀ 
฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀ ฀b฀y฀ ฀u฀s฀i฀n฀g฀ ฀s฀o฀u฀n฀d฀-฀f฀i฀e฀l฀d฀ ฀a฀m฀p฀l฀i฀f฀i฀c฀a฀t฀i฀o฀n฀.฀ &		$		
฀,฀ 1 (฀1฀)฀,฀ ฀1฀9฀–฀2฀4฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀3฀1฀0฀4฀/฀r฀e฀p฀o฀r฀t฀s฀.฀1฀2฀4฀ 
฀B฀i฀r฀d฀,฀ ฀E฀.฀ ฀K฀.฀ ฀R฀.฀,฀ ฀C฀l฀e฀a฀v฀e฀,฀ ฀P฀.฀ ฀L฀.฀,฀ ฀&฀ ฀M฀c฀C฀o฀n฀n฀e฀l฀l฀,฀ ฀L฀.฀ ฀(฀2฀0฀0฀0฀)฀.฀ ฀R฀e฀a฀d฀i฀ng  a฀n฀d฀ ฀p฀h฀o n฀o l฀o฀g฀i c a l  ฀a w฀a฀r฀e฀n฀e฀s฀s฀ ฀i฀n฀ 
฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀:฀ ฀A฀ ฀l฀o฀n฀g฀i฀t฀u฀d฀i฀n฀a฀l฀ ฀s฀t฀u฀d฀y฀.฀ "	0	
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2	฀,฀ ฀9฀(฀4฀)฀,฀ ฀3฀1฀9฀-฀3฀3฀0฀ 
฀B฀l฀a฀c฀k฀e฀t฀e฀r฀-฀S฀i฀m฀m฀o฀n฀d฀s฀,฀ ฀D฀.฀ ฀A฀.฀ ฀(฀1฀9฀5฀3฀)฀.฀ ฀A฀n฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀ ฀i฀n฀t฀o฀ ฀t฀h฀e ฀s฀u p฀p o s e d  d i f f e฀r฀e฀n c e s  ฀e x i s t i฀n฀g฀ 
฀b฀e฀t฀w฀e฀e฀n฀ ฀m฀o฀n฀g฀o฀l฀s฀ ฀a฀n฀d฀ ฀o฀t฀h฀e฀r฀ ฀m฀e฀n฀t฀a฀l฀l฀y฀ ฀d฀e฀f฀e฀c฀t฀i฀v฀e฀ ฀s฀u฀b฀j฀e฀c฀t฀s฀ ฀w฀i฀t฀h฀ r฀e g a r d  ฀t฀o฀ ฀c฀e฀r฀t฀a฀i฀n฀ 
฀p฀s฀y฀c฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀t฀r฀a฀i฀t฀s฀.฀ #		0	
	฀,฀ ฀9฀9฀(฀4฀1฀7฀)฀,฀ ฀7฀0฀2฀-฀7฀1฀9฀.฀ 
฀B฀o฀e฀r฀s฀m฀a฀,฀ ฀P฀.฀,฀ ฀&฀ ฀W฀e฀e฀n฀i฀n฀k฀,฀ ฀D฀.฀ ฀(฀2฀0฀1฀1฀)฀.฀ ฀P฀r฀a฀a฀t฀:฀ ฀D฀o฀i฀n฀g฀ ฀p฀h฀o฀n฀e฀t฀i฀c฀s฀ ฀b฀y฀ ฀c฀o฀m p u t e r  [฀C o m฀p฀u฀t฀e฀r฀ ฀p฀r฀o฀g฀r฀a฀m฀]฀.฀ 
฀V฀e฀r฀s฀i฀o฀n฀ ฀5฀.฀3฀.฀ ฀0฀3฀.฀ ฀2฀0฀1฀1฀.฀ 
฀C฀a฀n฀t฀o฀r฀,฀ ฀G฀.฀ ฀N฀.฀,฀ ฀&฀ ฀G฀i฀r฀a฀r฀d฀e฀a฀u฀,฀ ฀F฀.฀ ฀L฀.฀ ฀(฀1฀9฀5฀9฀)฀.฀ ฀R฀h฀y฀t฀h฀m฀i฀c฀ ฀d฀i฀s฀c฀r฀i฀m฀i฀n฀a฀t฀i฀o฀n฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀i฀n฀ ฀m฀o฀n฀g฀o l o i฀d฀ ฀a฀n฀d฀ 
฀n฀o฀r฀m฀a฀l฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀.฀ "	3	
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฀,฀ 4,฀(฀4฀)฀,฀ ฀6฀2฀1฀-฀6฀2฀5฀.฀ 
฀C฀a฀r฀r฀,฀ ฀J฀.฀ ฀(฀2฀0฀0฀5฀)฀.฀ ฀S฀t฀a฀b฀i฀l฀i฀t฀y฀ ฀a฀n฀d฀ ฀c฀h฀a฀n฀g฀e฀ ฀i฀n฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀o฀v฀e฀r t h e  l i f฀e฀ ฀s฀p฀a฀n฀:฀ ฀a฀ ฀c฀o฀m p a฀r฀i฀s฀o n  ฀o f  
฀p฀o฀p฀u฀l฀a฀t฀i฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀a฀n฀d฀ ฀w฀i฀t฀h฀o฀u฀t฀ ฀D฀o฀w฀n฀'฀s฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ 0	
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$฀,฀ ฀4฀9฀(฀1฀2฀)฀,฀ ฀9฀1฀5฀-฀9฀2฀8฀.฀ 
฀C฀a฀s฀o฀n฀,฀ ฀N฀.฀,฀ ฀H฀i฀d฀a฀l฀g฀o฀,฀ ฀C฀.฀,฀ ฀I฀s฀o฀a฀r฀d฀,฀ ฀F฀.฀,฀ ฀R฀o฀m฀a฀n฀,฀ ฀S฀.฀,฀ ฀&฀ ฀S฀c฀h฀ö฀n฀,฀ ฀D฀.฀ ฀(฀2฀0฀1฀5) .  R h y t h m฀i฀c฀ ฀p r฀i฀m฀i฀n฀g฀ ฀e฀n฀h a n฀c e s฀ 
฀s฀p฀e฀e฀c฀h฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀:฀ ฀E฀v฀i฀d฀e฀n฀c฀e฀ ฀f฀r฀o฀m฀ ฀p฀r฀e฀l฀i฀n฀g฀u฀a฀l฀l฀y฀ ฀d฀e฀a฀f฀ ฀c฀h฀i฀l฀d฀r฀e฀n .  ' ,฀ 
฀2฀9฀(฀1฀)฀,฀ ฀1฀0฀2฀.฀ 
฀C฀h฀e฀n฀ ฀C฀-฀C฀ ฀,฀ ฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀ ฀S฀.฀D฀.฀R฀.฀,฀ ฀B฀i฀w฀e฀r฀ ฀A฀.฀,฀ ฀&฀ ฀R฀i฀e฀k฀e฀n฀a฀,฀ ฀A฀.฀ ฀A฀ ฀c฀e฀r฀e฀b฀r฀a฀l฀ ฀l฀a฀t e฀r a l i z฀a t i o฀n  ฀o฀f฀ ฀t฀h฀e฀ E฀E฀G  
฀d฀u฀r฀i฀n฀g฀ ฀p฀e฀r฀c฀e฀p฀t฀u฀a฀l฀-฀m฀o฀t฀o฀r฀ ฀i฀n฀t฀e฀g฀r฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀y฀o฀u฀n฀g฀ ฀a฀d฀u฀l฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀o฀w n  s y n฀d฀r฀o฀m e :฀ ฀A  d e s c r i฀p฀t฀i฀v฀e฀ 
฀s฀t฀u฀d฀y฀.฀ 5	0	
		/฀.฀ ฀2฀0฀1฀5฀:฀ ฀9฀(฀2฀)฀:฀ ฀1฀-฀7฀.฀ 
฀D฀r฀a฀k฀e฀,฀ ฀C฀.฀,฀ ฀J฀o฀n฀e฀s฀,฀ ฀M฀.฀ ฀R฀.฀,฀ ฀&฀ ฀B฀a฀r฀u฀c฀h฀,฀ ฀C฀.฀ ฀(฀2฀0฀0฀0฀)฀.฀ ฀T฀h฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀o฀f฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀a฀t฀t฀e n฀d฀i฀n฀g฀ ฀i n  a฀u฀d฀i t o r y  
฀s฀e฀q฀u฀e฀n฀c฀e฀s฀:฀ ฀a฀t฀t฀u฀n฀e฀m฀e฀n฀t฀,฀ ฀r฀e฀f฀e฀r฀e฀n฀t฀ ฀p฀e฀r฀i฀o฀d฀,฀ ฀f฀o฀c฀a฀l฀ ฀a฀t฀t฀e฀n฀d฀i฀n฀g฀.฀ % ,  7 7 ( 3 ) ,  2 5 1 – 8฀8฀.  
฀R฀e฀t฀r฀i฀e฀v฀e฀d฀ ฀f฀r฀o฀m฀ ฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀n฀c฀b฀i฀.฀n฀l฀m฀.฀n฀i฀h฀.฀g฀o฀v฀/฀p฀u฀b฀m฀e฀d฀/฀1฀1฀0฀1฀8฀5฀1฀1฀ 
฀D฀u฀n฀n฀,฀ ฀L฀.฀ ฀M฀.฀,฀ ฀&฀ ฀D฀u฀n฀n฀,฀ ฀L฀.฀ ฀M฀.฀ ฀W฀h฀e฀t฀t฀o฀n฀,฀ ฀C฀.฀,฀ ฀&฀ ฀P฀i฀n฀t฀i฀l฀i฀e฀,฀ ฀D฀.฀ ฀(฀1฀9฀8฀2฀).฀ ฀B r฀i฀t฀i฀s h  ฀P i c t฀u r e  ฀V o฀c a฀b฀u฀l฀a฀r฀y฀ ฀S c a฀l฀e .  
฀W฀i฀n฀d฀s฀o฀r฀,฀ ฀E฀n฀g฀l฀a฀n฀d฀:฀ ฀N฀F฀E฀R฀-฀N฀e฀l฀s฀o฀n฀.฀ ฀ 
฀D฀y฀k฀e฀n฀s฀,฀ ฀E฀.฀ ฀(฀1฀9฀9฀6฀)฀.฀ ฀T฀h฀e฀ ฀d฀r฀a฀w฀-฀a฀-฀p฀e฀r฀s฀o฀n฀ ฀t฀a฀s฀k฀ ฀i฀n฀ ฀p฀e฀r฀s฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀m฀en t a l฀ ฀r฀e฀t฀a฀r฀d฀a฀t฀i :  W฀h฀a฀t฀ ฀d฀o฀e฀s฀ ฀i฀t฀ 
฀m฀e฀a฀s฀u฀r฀e฀?฀ $		/	฀,฀ ฀1฀7฀(฀1฀)฀,฀ ฀1฀-฀1฀3฀.฀ 
฀F฀l฀a฀u฀g฀n฀a฀c฀c฀o฀,฀ ฀E฀.฀,฀ ฀L฀o฀p฀e฀z฀,฀ ฀L฀.฀,฀ ฀T฀e฀r฀r฀i฀b฀i฀l฀i฀,฀ ฀C฀.฀,฀ ฀Z฀o฀i฀a฀,฀ ฀S฀.฀,฀ ฀B฀u฀d฀a฀,฀ ฀S฀.฀,฀ ฀T฀i฀l฀l i ,  S . ,  .฀.฀.฀ ฀&  S฀c h฀ö฀n฀,฀ D฀.฀ ฀(฀2฀0฀1 4 )฀.฀ 
฀R฀h฀y฀t฀h฀m฀ ฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀p฀r฀e฀d฀i฀c฀t฀ ฀r฀e฀a฀d฀i฀n฀g฀ ฀a฀b฀i฀l฀i฀t฀i฀e฀s฀ ฀i฀n฀ ฀d฀e฀v฀el o p m e n t a฀l  d y s l e x i a .  
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฀,฀ ฀8฀(฀3฀9฀2฀)฀,฀ ฀1฀0฀-฀3฀3฀8฀9฀.฀ 
฀G฀a฀r฀d฀n฀e฀r฀,฀ ฀M฀.฀ ฀(฀1฀9฀9฀6฀)฀.฀ ฀T฀A฀P฀S฀-฀R฀ ฀:฀ ฀T฀e฀s฀t฀ ฀o฀f฀ ฀A฀u฀d฀i฀t฀o฀r฀y฀-฀P฀e฀r฀c฀e฀p฀t฀u฀a฀l฀ ฀S฀k฀il฀l฀s฀ ( n o n฀-฀m฀o฀t฀o r฀)฀- R฀e฀v฀i฀s e฀d  ฀:฀ ฀m฀a฀n u a l .฀ ฀ 
฀P฀s฀y฀c฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀a฀n฀d฀ ฀E฀d฀u฀c฀a฀t฀i฀o฀n฀a฀l฀ ฀P฀u฀b฀l฀i฀c฀a฀t฀i฀o฀n฀s฀:฀ ฀H฀y฀d฀e฀s฀v฀i฀l฀l฀e฀,฀ ฀C฀A฀ 
฀G฀a฀t฀h฀e฀r฀c฀o฀l฀e฀,฀ ฀S฀.฀ ฀E฀.฀,฀ ฀&฀ ฀B฀a฀d฀d฀e฀l฀e฀y฀,฀ ฀A฀.฀ ฀D฀.฀ ฀(฀1฀9฀9฀6฀)฀.฀ ฀C฀h฀i฀l฀d฀r฀e฀n฀’฀s฀ ฀T฀e฀s฀t฀ ฀o฀f฀ ฀N฀o฀n฀w฀o฀r฀d฀ ฀R฀e p e t i t฀i฀o฀n .฀ 
฀P฀s฀y฀c฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀C฀o฀r฀p฀o฀r฀a฀t฀i฀o฀n฀:฀ ฀L฀o฀n฀d฀o฀n฀,฀ ฀U฀K฀.฀ 
฀G฀l฀e฀n฀n฀,฀ ฀S฀.฀,฀ ฀&฀ ฀C฀u฀n฀n฀i฀n฀g฀h฀a฀m฀,฀ ฀C฀.฀ ฀(฀2฀0฀0฀5฀)฀.฀ ฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀o฀f฀ ฀y฀o฀u฀n฀g฀ ฀p฀e฀o฀p฀l฀e฀ ฀w฀i฀t h฀ ฀D o w฀n฀ s y n฀d฀r฀o฀m e  o฀n฀ ฀t฀h฀e฀ 
฀L฀e฀i฀t฀e฀r฀฀฀R฀ ฀a฀n฀d฀ ฀B฀r฀i฀t฀i฀s฀h฀ ฀p฀i฀c฀t฀u฀r฀e฀ ฀v฀o฀c฀a฀b฀u฀l฀a฀r฀y฀ ฀s฀c฀a฀l฀e฀s฀.฀ 0	
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฀4฀9฀(฀4฀)฀,฀ ฀2฀3฀9฀-฀2฀4฀4฀.฀ 
฀G฀o฀o฀d฀e฀n฀o฀u฀g฀h฀,฀ ฀F฀.฀ ฀L฀.฀ ฀(฀1฀9฀6฀3฀)฀.฀ ฀G฀o฀o฀d฀e฀n฀o฀u฀g฀h฀-฀H฀a฀r฀r฀i฀s฀ ฀d฀r฀a฀w฀i฀n฀g฀ ฀t฀e฀s฀t฀.฀ ฀N฀e฀w฀ ฀Y฀o฀r฀k฀:฀ ฀H฀a฀r฀c฀o฀u฀r฀t฀ B r a c e  
฀J฀o฀v฀a฀n฀o฀v฀i฀c฀h฀.฀ 
฀G฀r฀a฀h฀n฀,฀ ฀J฀.฀ ฀A฀.฀,฀ ฀&฀ ฀S฀c฀h฀u฀i฀t฀,฀ ฀D฀.฀ ฀(฀2฀0฀1฀2฀)฀.฀ ฀I฀n฀d฀i฀v฀i฀d฀u฀a฀l฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m i฀c  a b i l฀i฀t฀y฀:฀ ฀B฀e฀h a v i o r฀a l  ฀a n d  
฀n฀e฀u฀r฀o฀i฀m฀a฀g฀i฀n฀g฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀s฀.฀ 7	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฀,฀ ฀2฀2฀(฀2฀)฀,฀ ฀1฀0฀5฀.฀ 
฀G฀r฀o฀e฀n฀,฀ ฀M฀.฀ ฀A฀.฀,฀ ฀A฀l฀k฀u฀,฀ ฀P฀.฀,฀ ฀&฀ ฀B฀i฀s฀h฀o฀p฀,฀ ฀D฀.฀ ฀V฀.฀ ฀M฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ ฀L฀a฀t฀e฀r฀a฀l฀i฀s฀a฀t฀i฀o฀n฀ ฀o฀f฀ a u d i t o r y฀ p r o c e s s i n g  i n  
฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀:฀ ฀A฀ ฀s฀t฀u฀d฀y฀ ฀o฀f฀ ฀T฀-฀c฀o฀m฀p฀l฀e฀x฀ ฀p฀e฀a฀k฀s฀ ฀T฀a฀ ฀a฀n฀d฀ ฀T฀b฀.฀ 	฀,  89฀(฀2฀)฀,  
฀1฀4฀8฀–฀1฀5฀7฀.฀ h t t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀1฀6฀/฀j฀.฀b฀i฀o฀p฀s฀y฀c฀h฀o฀.฀2฀0฀0฀8฀.฀0฀4฀.฀0฀0฀3฀ 
฀H฀i฀d฀a฀l฀g฀o฀,฀ ฀C฀.฀,฀ ฀F฀a฀l฀k฀,฀ ฀S฀.฀,฀ ฀&฀ ฀S฀c฀h฀ö฀n฀,฀ ฀D฀.฀ ฀(฀2฀0฀1฀7฀)฀.฀ ฀S฀p฀e฀a฀k฀ ฀o฀n฀ ฀t฀i฀m฀e฀!฀ E f฀f฀e c t s  ฀o฀f฀ ฀a฀ ฀m u s i c a฀l฀ ฀r฀h฀y฀t฀h฀m i฀c  ฀t฀r฀a฀i฀n฀i฀n฀g฀ 
฀o฀n฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀l฀o฀s฀s฀.฀ !	 ,  ,:* ,฀ ฀1฀1 -฀1฀8 . ฀ 
฀H฀o฀o฀p฀e฀r฀,฀ ฀J฀.฀,฀ ฀W฀i฀g฀r฀a฀m฀,฀ ฀T฀.฀,฀ ฀C฀a฀r฀s฀o฀n฀,฀ ฀D฀.฀,฀ ฀&฀ ฀L฀i฀n฀d฀s฀a฀y฀,฀ ฀B฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ ฀A฀ r e฀v฀i e w฀ ฀o฀f  t h e  m฀u฀s฀i฀c฀ a n d฀ i n฀t e l l e c t u a l
฀d฀i฀s฀a฀b฀i฀l฀i฀t฀y฀ ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀.฀ 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/ ,  +4฀,฀ 6฀6฀–฀7฀9฀.฀ 
฀H฀o฀w฀a฀r฀d฀,฀ ฀D฀.฀ ฀M฀.฀,฀ ฀B฀r฀e฀r฀e฀t฀o฀n฀,฀ ฀J฀.฀,฀ ฀W฀e฀l฀c฀h฀,฀ ฀G฀.฀ ฀F฀.฀,฀ ฀H฀i฀m฀o฀n฀i฀d฀e฀s฀,฀ ฀E฀.฀, D฀e฀C฀o s t a ,  ฀M฀.฀,฀ ฀W i l฀l฀i฀a฀m s ,  ฀J .฀,฀ &฀ ฀H฀o฀w a r d ฀ 
฀A฀.฀ ฀W฀.฀ ฀(฀2฀0฀0฀7฀)฀.฀ ฀A฀r฀e฀ ฀r฀e฀a฀l฀-฀t฀i฀m฀e฀ ฀d฀i฀s฀p฀l฀a฀y฀s฀ ฀o฀f฀ ฀b฀e฀n฀e฀f฀i฀t฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀i฀n฀g฀i฀n฀g  s t u฀d฀i฀o฀?  ฀A n  e x p l o r฀a t o r y  
฀s฀t฀u฀d฀y฀.฀ 0	
	฀,฀ +*฀(฀1฀)฀,฀ ฀2฀0฀-฀3฀4฀.฀ 
฀J฀e฀f฀f฀e฀r฀y฀,฀ ฀T฀.฀ ฀(฀2฀0฀1฀6฀)฀.฀ ;	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		฀ ฀(฀D฀o฀c฀t฀o฀r฀a฀l฀ 
฀d฀i฀s฀s฀e฀r฀t฀a฀t฀i฀o฀n฀,฀ ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ ฀S฀h฀e฀f฀f฀i฀e฀l฀d฀)฀.฀ ฀ 
฀K฀r฀a฀u฀s฀,฀ ฀N฀.฀,฀ ฀&฀ ฀C฀h฀a฀n฀d฀r฀a฀s฀e฀k฀a฀r฀a฀n฀,฀ ฀B฀.฀ ฀(฀2฀0฀1฀0฀)฀.฀ ฀M฀u฀s฀i฀c฀ ฀t฀r฀a฀i฀n฀i฀n฀g฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀d฀ev e l o p m฀e฀n฀t฀ ฀o฀f฀ a u d฀i฀t฀o r y  s k i l l s .฀ 
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฀,฀ **฀(฀8฀)฀,฀ ฀5฀9฀9฀–฀6฀0฀5฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀3฀8฀/฀n฀r฀n฀2฀8฀8฀2฀ 
฀K฀u฀h฀l฀m฀a฀n฀,฀ ฀K฀.฀,฀ ฀&฀ ฀S฀c฀h฀w฀e฀i฀n฀h฀a฀r฀t฀,฀ ฀L฀.฀ ฀J฀.฀ ฀(฀1฀9฀9฀9฀)฀.฀ ฀T฀i฀m฀i฀n฀g฀ ฀i฀n฀ ฀C฀h฀i฀l฀d฀ ฀D฀e฀v฀e฀l฀o฀p m฀e n฀t฀.฀ !>	
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฀,฀ ฀1฀–฀1฀0฀.฀ ฀R e t฀r฀i฀e฀v฀e฀d฀ ฀f฀r฀o฀m฀:฀ 
฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀h฀i฀g฀h฀s฀c฀o฀p฀e฀.฀o฀r฀g฀/฀C฀o฀n฀t฀e฀n฀t฀.฀a฀s฀p฀?฀C฀o฀n฀t฀e฀n฀t฀I฀d฀=฀2฀3฀4฀ 
฀L฀a฀t฀a฀s฀h฀,฀ ฀M฀.฀ ฀L฀.฀ ฀(฀2฀0฀0฀7฀)฀.฀ ฀L฀e฀a฀r฀n฀i฀n฀g฀ ฀m฀o฀t฀o฀r฀ ฀s฀y฀n฀e฀r฀g฀i฀e฀s฀ ฀b฀y฀ ฀p฀e฀r฀s฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀D฀ow n  s y d r o m e฀.  0	
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	$฀,฀ ฀5฀1฀(฀1฀2฀)฀,฀ ฀9฀6฀2฀–฀9฀7฀1฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀1฀1฀1฀/฀j฀.฀1฀3฀6฀5฀-
฀2฀7฀8฀8฀.฀2฀0฀0฀7฀.฀0฀1฀0฀0฀8฀.฀x฀ 
฀ 
฀L฀a฀w฀s฀,฀ ฀G฀.฀,฀ ฀&฀ ฀G฀u฀n฀n฀,฀ ฀D฀.฀ ฀(฀2฀0฀0฀4฀)฀.฀ ฀P฀h฀o฀n฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀m฀e฀m฀o฀r฀y฀ ฀a฀s฀ ฀a฀ ฀p฀r฀e฀d฀i฀c฀t฀or฀ ฀o฀f฀ ฀l a฀n฀g฀u฀a฀g฀e฀ ฀c฀o฀m฀p฀r e h฀e฀n฀s฀i฀o฀n฀ ฀i฀n฀ 
฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀:฀ ฀a฀ ฀f฀i฀v฀e฀฀฀y฀e฀a฀r฀ ฀f฀o฀l฀l฀o฀w฀฀฀u฀p฀ ฀s฀t฀u฀d฀y฀.฀ 0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฀,฀ ?:฀(฀2฀)฀,฀ ฀3฀2฀6฀-฀3฀3฀7฀.฀ 
฀L฀a฀w฀s฀,฀ ฀G฀.฀,฀ ฀&฀ ฀H฀a฀l฀l฀,฀ ฀A฀.฀ ฀(฀2฀0฀1฀4฀)฀.฀ ฀E฀a฀r฀l฀y฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀l฀o฀s฀s฀ ฀a฀n฀d฀ ฀l฀a฀n฀g฀u฀a฀ge฀ a b i l i฀t฀i e฀s฀ ฀i฀n฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w n฀ 
฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ )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฀,฀ ฀4฀9฀(฀3฀)฀,฀ ฀3฀3฀3฀-
฀3฀4฀2฀.฀ 
฀L฀a฀w฀s฀,฀ ฀G฀.฀,฀ ฀&฀ ฀L฀a฀w฀r฀e฀n฀c฀e฀,฀ ฀L฀.฀ ฀(฀2฀0฀0฀1฀)฀.฀ ฀S฀p฀a฀t฀i฀a฀l฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀o฀n฀ ฀i฀n t h e  d฀r฀a w฀i n g฀s฀ ฀o฀f฀ c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o w ' s  
฀s฀y฀n฀d฀r฀o฀m฀e฀ ฀a฀n฀d฀ ฀i฀t฀s฀ ฀r฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p฀ ฀t฀o฀ ฀l฀a฀n฀g฀u฀a฀g฀e฀ ฀a฀n฀d฀ ฀m฀o฀t฀o฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n t฀:฀ ฀A฀ ฀p฀r฀e฀l฀i฀m i a r฀y฀ 
฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀.฀ 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฀L฀e฀n฀s฀e฀,฀ ฀M฀.฀ ฀D฀.฀,฀ ฀&฀ ฀D฀y฀k฀e฀n฀s฀,฀ ฀E฀.฀ ฀M฀.฀ ฀(฀2฀0฀1฀1฀)฀.฀ ฀M฀u฀s฀i฀c฀a฀l฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀s฀ ฀a฀n฀d฀ a b i฀l฀i t i e฀s฀ ฀i฀n฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l฀s฀ w฀i฀t฀h฀ 
฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀a฀l฀ ฀d฀i฀s฀a฀b฀i฀l฀i฀t฀i฀e฀s฀.฀ )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฀4฀1฀,฀ ฀2฀6฀5฀-฀3฀1฀2฀.฀ 
฀L฀i฀n฀,฀ ฀K฀.฀ ฀W฀.฀ ฀E฀.฀,฀ ฀A฀n฀d฀e฀r฀s฀o฀n฀,฀ ฀H฀.฀,฀ ฀H฀a฀m฀z฀e฀e฀n฀,฀ ฀M฀.฀ ฀H฀.฀ ฀M฀.฀,฀ ฀&฀ ฀L฀u฀i฀,฀ ฀S฀.฀ ฀(฀2฀0฀1฀4) . I฀m p฀l฀e m฀e n t a t i o n฀ ฀a n฀d  
฀E฀v฀a฀l฀u฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀R฀e฀a฀l฀-฀T฀i฀m฀e฀ ฀I฀n฀t฀e฀r฀a฀c฀t฀i฀v฀e฀ ฀U฀s฀e฀r฀ ฀I฀n฀t฀e฀r฀f฀a฀c฀e฀ ฀D฀e฀s฀i฀g฀n฀ ฀i฀n  S฀e฀l f - l e a r n฀i n g฀ S i n g฀i฀n฀g฀ ฀P฀i฀t฀c฀h฀ 
฀T฀r฀a฀i฀n฀i฀n฀g฀ ฀A฀p฀p฀s฀.฀ ฀I฀n฀ )%% .  
฀M฀a฀l฀a฀k฀,฀ ฀R฀.฀,฀ ฀K฀o฀t฀w฀i฀c฀k฀a฀,฀ ฀M฀.฀,฀ ฀K฀r฀a฀w฀c฀z฀y฀k฀-฀W฀a฀s฀i฀e฀l฀e฀w฀s฀k฀a฀,฀ ฀A฀.฀,฀ ฀M฀o฀j฀s฀,฀ ฀E &  S a m b o r s k฀i฀,฀ ฀W .  ฀(฀2฀0฀1฀3฀)฀.฀ M o t฀o฀r฀ 
฀s฀k฀i฀l฀l฀s฀,฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀a฀n฀d฀ ฀b฀a฀l฀a฀n฀c฀e฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀it฀h฀ ฀D฀o฀w n  s y n d r o m฀e฀.  
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฀,฀ +B฀(฀4฀)฀,฀ ฀8฀0฀3฀–฀6฀.฀ ฀R฀e฀t฀r฀i฀e฀v฀e฀d฀ ฀f฀r฀o฀m฀ 
฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀n฀c฀b฀i฀.฀n฀l฀m฀.฀n฀i฀h฀.฀g฀o฀v฀/฀p฀u฀b฀m฀e฀d฀/฀2฀4฀3฀6฀4฀4฀5฀7฀ 
฀M฀a฀r฀c฀e฀l฀l฀,฀ ฀M฀.฀ ฀(฀1฀9฀9฀5฀)฀.฀ ฀R฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p฀s฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀a฀n฀d฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ ฀co g n฀i฀t i o n  i n D o฀w฀n฀ ฀s฀y n฀d฀r฀o฀m e  
฀y฀o฀u฀t฀h฀.฀ 		$		฀,฀ , (฀3฀)฀,฀ ฀7฀5฀–฀9฀1฀.฀ 
฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀3฀1฀0฀4฀/฀r฀e฀p฀o฀r฀t฀s฀.฀5฀4฀ 
฀M฀a฀r฀c฀e฀l฀l฀,฀ ฀M฀.฀M฀.฀,฀ ฀C฀o฀h฀e฀n฀,฀ ฀P฀.฀S฀.฀,฀ ฀W฀e฀a฀t฀h฀e฀r฀s฀,฀ ฀P฀.฀,฀ ฀W฀i฀s฀e฀m฀a฀n฀,฀ ฀P฀.฀,฀ C฀r฀o฀e฀n฀,฀ ฀P .฀ a n d฀ S฀e฀w฀e l฀l฀,฀ ฀D฀.฀H฀.฀ ฀( 1 9 9฀0฀)฀.฀ 
!		
		฀.฀ ฀P฀a฀p฀e฀r฀ ฀p฀r฀e฀s฀e฀n฀t฀e฀d฀ ฀a฀t฀ ฀t฀h฀e฀ ฀B฀i฀e฀n฀n฀i฀a฀l฀ ฀C฀o฀n฀f฀e฀r฀e฀n฀c฀e฀ ฀o฀n฀ 
฀H฀u฀m฀a฀n฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀,฀ ฀R฀i฀c฀h฀m฀o฀n฀d฀,฀ ฀V฀A฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀1฀7฀/฀C฀B฀O฀9฀7฀8฀1฀1฀0฀7฀4฀1฀5฀3฀2฀4฀.฀0฀0฀4฀ 
฀M฀a฀s฀o฀n฀-฀A฀p฀p฀s฀,฀ ฀E฀.฀,฀ ฀S฀t฀o฀j฀a฀n฀o฀v฀i฀k฀,฀ ฀V฀.฀,฀ ฀&฀ ฀H฀o฀u฀s฀t฀o฀n฀-฀P฀r฀i฀c฀e฀,฀ ฀C฀.฀ ฀(฀2฀0฀1฀1) .฀ ฀E฀a฀r฀l฀y฀ ฀w฀o r d฀ ฀s฀e฀g฀m฀e n t฀a t฀i฀o฀n฀ ฀i฀n  
฀t฀y฀p฀i฀c฀a฀l฀l฀y฀ ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀i฀n฀f฀a฀n฀t฀s฀ ฀a฀n฀d฀ ฀i฀n฀f฀a฀n฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀:฀ ฀a฀ ฀p฀r฀e฀l฀i m฀i฀n฀a฀r฀y฀ ฀s฀t฀u฀d฀y .฀ ฀I฀n฀ 
	
		*8	)	%	
		฀ ฀(฀p฀p฀.฀ ฀1฀3฀3฀4฀-฀1฀3฀3฀7฀)฀.฀ 
฀M฀a฀t฀s฀u฀b฀a฀r฀a฀,฀ ฀M฀.฀,฀ ฀T฀e฀r฀a฀s฀a฀w฀a฀,฀ ฀H฀.฀,฀ ฀&฀ ฀H฀i฀r฀a฀g฀a฀,฀ ฀R฀.฀ ฀(฀2฀0฀1฀4฀)฀.฀ ฀T฀h฀e฀ ฀e฀f฀f฀e฀c฀t฀ ฀o f  m฀u฀s฀i฀c฀a฀l฀ e x฀p฀e฀r i e฀n฀c฀e฀ ฀o฀n฀ ฀r h฀y฀t฀h฀m฀ 
฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀f฀o฀r฀ ฀h฀e฀a฀r฀i฀n฀g฀-฀i฀m฀p฀a฀i฀r฀e฀d฀ ฀u฀n฀d฀e฀r฀g฀r฀a฀d฀u฀a฀t฀e฀s฀.฀ ฀I฀n฀ 			%฀ ฀(฀S฀M C฀) ,  
฀2฀0฀1฀4฀ ฀I฀E฀E฀E฀ ฀I฀n฀t฀e฀r฀n฀a฀t฀i฀o฀n฀a฀l฀ ฀C฀o฀n฀f฀e฀r฀e฀n฀c฀e฀ ฀o฀n฀ ฀(฀p฀p฀.฀ ฀1฀6฀6฀6฀-฀1฀6฀6฀9฀)฀.฀ ฀I฀E฀E฀E฀.฀ 
฀N฀æ฀s฀s฀,฀ ฀K฀.฀ ฀A฀.฀ ฀B฀.฀,฀ ฀L฀y฀s฀t฀e฀r฀,฀ ฀S฀.฀ ฀A฀.฀ ฀H฀.฀,฀ ฀H฀u฀l฀m฀e฀,฀ ฀C฀.฀,฀ ฀&฀ ฀M฀e฀l฀b฀y฀-฀L฀er v å฀g฀,฀ ฀M .฀ ฀(฀2฀0฀1 1 )฀.฀ ฀L฀a฀n฀g฀u฀a g e  ฀a n฀d฀ ฀v฀e฀r฀b฀a฀l฀ 
฀s฀h฀o฀r฀t฀-฀t฀e฀r฀m฀ ฀m฀e฀m฀o฀r฀y฀ ฀s฀k฀i฀l฀l฀s฀ ฀i฀n฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀:฀ ฀A฀ ฀m e t a฀-฀a฀n฀a฀l฀y฀t฀i฀c฀ r e v e w฀.฀ 
$		/	฀,฀ ฀3฀2฀(฀6฀)฀,฀ ฀2฀2฀2฀5฀-฀2฀2฀3฀4฀.฀ 
฀P฀a฀r฀b฀e฀r฀y฀-฀C฀l฀a฀r฀k฀,฀ ฀A฀.฀,฀ ฀A฀n฀d฀e฀r฀s฀o฀n฀,฀ ฀S฀.฀,฀ ฀H฀i฀t฀t฀n฀e฀r฀,฀ ฀E฀.฀,฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀N฀.฀ ฀(฀2฀0฀1฀2฀)฀.฀ M u฀s฀i c a฀l฀ e x฀p฀e฀r฀i฀e฀n฀c฀e  s฀t฀r฀e n฀g t฀h฀e฀n฀s฀ 
฀t฀h฀e฀ ฀n฀e฀u฀r฀a฀l฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀o฀u฀n฀d฀s฀ ฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀f฀o฀r฀ ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀m฀i฀d฀d฀l฀e -฀a฀g฀e฀d฀ ฀a฀d฀u฀l฀t฀s฀.฀ 
6		"	'฀,฀ ฀4฀,฀ ฀3฀0฀.฀ 
฀P฀a฀r฀b฀e฀r฀y฀-฀C฀l฀a฀r฀k฀,฀ ฀A฀.฀,฀ ฀S฀k฀o฀e฀,฀ ฀E฀.฀,฀ ฀L฀a฀m฀,฀ ฀C฀.฀,฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀N฀.฀ ฀(฀2฀0฀0฀9฀)฀.฀ ฀M฀u฀s฀i฀c฀ia n  e n฀h฀a฀n฀c฀e฀m e฀n t  f฀o฀r฀ ฀s฀p฀e฀e฀c฀h฀-฀i฀n฀-
฀n฀o฀i฀s฀e฀.฀ .		!฀,฀ ,B฀(฀6฀)฀,฀ ฀6฀5฀3฀–฀6฀1฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀9฀7฀/฀A฀U฀D฀.฀0฀b฀0฀1฀3฀e฀3฀1฀8฀1฀b฀4฀1฀2฀e฀9฀ 
฀P฀a฀t฀e฀l฀,฀ ฀A฀.฀ ฀D฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ 				฀.฀ ฀O฀x฀f฀o฀r฀d฀ ฀u฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀P฀r฀e฀s฀s฀:฀ ฀O฀x฀f฀o฀r฀d฀.฀ 
฀P฀e฀k฀k฀o฀n฀e฀n฀,฀ ฀E฀.฀,฀ ฀O฀s฀i฀p฀o฀v฀a฀,฀ ฀D฀.฀,฀ ฀S฀a฀u฀n฀a฀-฀A฀h฀o฀,฀ ฀O฀.฀,฀ ฀&฀ ฀A฀r฀v฀i฀o฀,฀ ฀M฀.฀ ฀(฀2฀0฀0฀7฀)฀.฀ ฀D฀e฀l฀a฀y฀e฀d฀ ฀a฀u฀d฀i฀t฀o฀r฀y฀ p r o฀c e฀s฀s฀i n฀g  
฀u฀n฀d฀e฀r฀l฀y฀i฀n฀g฀ ฀s฀t฀i฀m฀u฀l฀u฀s฀ ฀d฀e฀t฀e฀c฀t฀i฀o฀n฀ ฀i฀n฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ ' ,  3 5 ( 4฀) ,  1 5 4฀7 - 1 5฀5 0 .  
฀P฀e฀t฀e฀r฀,฀ ฀B฀.฀,฀ ฀&฀ ฀S฀t฀o฀e฀l฀-฀G฀a฀m฀m฀o฀n฀,฀ ฀C฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ ฀C฀e฀n฀t฀r฀a฀l฀ ฀t฀i฀m฀i฀n฀g฀ ฀d฀e฀f฀i฀c฀i฀t฀s  ฀i฀n฀ ฀s฀u฀b฀t฀y฀p฀e฀s฀ ฀o฀f฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀s p e฀e c h  
฀d฀i฀s฀o฀r฀d฀e฀r฀s฀.฀ %	2	@	฀,฀ ++฀(฀3฀)฀,฀ ฀1฀7฀1฀–฀9฀8฀.฀ 
฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀8฀0฀/฀0฀2฀6฀9฀9฀2฀0฀0฀7฀0฀1฀7฀9฀9฀8฀2฀5฀ 
฀P฀e฀t฀e฀r฀s฀,฀ ฀J฀.฀ ฀S฀.฀ ฀(฀2฀0฀0฀0฀)฀.฀ 	7	"	 .฀ ฀(฀2฀n฀d E฀d฀i฀t฀i฀o฀n฀)฀ ฀S฀p฀r฀i฀n฀g฀f฀i฀e฀l฀d฀,฀ ฀I฀L฀:฀ ฀C฀h฀a฀r฀l฀e฀s฀ ฀C฀ 
฀T฀h฀o฀m฀a฀s฀,฀ ฀P฀u฀b฀l฀i฀s฀h฀e฀r฀.฀ 
฀P฀e฀t฀t฀i฀n฀a฀t฀o฀,฀ ฀M฀.฀,฀ ฀&฀ ฀V฀e฀r฀h฀o฀e฀v฀e฀n฀,฀ ฀J฀.฀ ฀(฀2฀0฀0฀9฀)฀.฀ ฀P฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀p฀e฀r฀c฀e฀p฀t฀in  o f  w o฀r฀d฀ ฀s฀t฀r e s s฀ i n  c h i฀l฀d r฀e฀n  a฀n฀d  
฀a฀d฀o฀l฀e฀s฀c฀e฀n฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ 		$		฀,฀ ฀1฀–฀1 3 .  
฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀3฀1฀0฀4฀/฀r฀e฀p฀o฀r฀t฀s฀.฀2฀0฀3฀6฀ 
฀P฀h฀i฀l฀l฀i฀p฀s฀-฀S฀i฀l฀v฀e฀r฀,฀ ฀J฀.฀ ฀(฀2฀0฀0฀9฀)฀.฀ ฀O฀n฀ ฀t฀h฀e฀ ฀M฀e฀a฀n฀i฀n฀g฀ ฀o฀f฀ ฀M฀o฀v฀e฀m฀e฀n฀t฀ ฀i฀n฀ ฀M u s฀i฀c ,  ฀D฀e v e l o p฀m e t  ฀a฀n d  t h฀e฀ ฀B฀r฀a i .
%		$/฀,฀ ฀2฀8฀(฀3฀)฀,฀ ฀2฀9฀3฀–฀3฀1฀4฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀8฀0฀/฀0฀7฀4฀9฀4฀4฀6฀0฀9฀0฀3฀4฀0฀4฀3฀9฀4฀ 
฀P฀h฀i฀l฀i฀p฀s฀-฀S฀i฀l฀v฀e฀r฀,฀ ฀J฀.฀ ฀a฀n฀d฀ ฀L฀.฀J฀.฀ ฀T฀r฀a฀i฀n฀o฀r฀ ฀(฀2฀0฀0฀7฀)฀,฀ ฀H฀e฀a฀r฀i฀n฀g฀ ฀W฀h฀a฀t฀ ฀t฀h฀e฀ ฀B฀o฀d฀y฀ ฀F e e l s฀:฀ ฀A฀u d i t o r฀y฀ ฀E n c o d i n g  o f฀ 
฀R฀h฀y฀t฀h฀m฀i฀c฀ ฀M฀o฀v฀e฀m฀e฀n฀t฀,฀ % ,  ฀1฀0฀5฀ ฀(฀3฀)฀:฀ ฀5฀3฀3฀–฀4฀6฀.฀ 
฀P฀h฀i฀l฀l฀i฀p฀s฀-฀S฀i฀l฀v฀e฀r฀,฀ ฀J฀.฀,฀ ฀&฀ ฀T฀r฀a฀i฀n฀o฀r฀,฀ ฀L฀.฀ ฀J฀.฀ ฀(฀2฀0฀0฀5฀)฀.฀ ฀F฀e฀e฀l฀i฀n฀g฀ ฀th e฀ ฀b e฀a t :  m v฀e฀m฀e n t  i n f l u e฀n c e฀s  i n f a n t  ฀r฀h฀y฀t฀h฀m฀ 
฀p฀e฀r฀c฀e฀p฀t฀i฀o฀n฀.฀ ฀,฀ ฀3฀0฀8฀(฀5฀7฀2฀7฀)฀,฀ ฀1฀4฀3฀0฀-฀1฀4฀3฀0฀.฀ 
฀P฀h฀i฀l฀l฀i฀p฀s฀-฀S฀i฀l฀v฀e฀r฀,฀ ฀J฀.฀,฀ ฀&฀ ฀T฀r฀a฀i฀n฀o฀r฀,฀ ฀L฀.฀J฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ ฀V฀e฀s฀t฀i฀b฀u฀l฀a฀r฀ ฀in f l฀u e฀n c e  o n  a u d฀i t o฀r฀y฀ m฀e฀t฀r฀i฀c a l  n t e r p r e฀t฀a฀t฀i฀o฀n฀.฀ 
		%฀,฀ ฀V฀o฀l฀.฀ ฀6฀7฀,฀ ฀p฀p฀.฀ ฀9฀4฀-฀1฀0฀2฀ 
฀P฀i฀c฀a฀r฀d฀,฀ ฀B฀.฀ ฀M฀.฀ ฀(฀2฀0฀0฀9฀)฀.฀ ฀M฀u฀s฀i฀c฀ ฀a฀n฀d฀ ฀d฀o฀w฀n฀’฀s฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ ฀M฀a฀s฀t฀e฀r฀'฀s฀ ฀t฀h฀e฀s฀i฀s ,  R o฀y฀a฀l฀ W฀e฀l s h  C฀o฀l฀l e g฀e฀ o f  
฀M฀u฀s฀i฀c฀ ฀a฀n฀d฀ ฀D฀r฀a฀m฀a฀.฀ ฀R฀e฀t฀r฀i฀e฀v฀e฀d฀ ฀f฀r฀o฀m฀ 
฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀m฀e฀l฀o฀d฀y฀m฀u฀s฀i฀c฀.฀o฀r฀g฀.฀u฀k฀/฀p฀u฀b฀l฀i฀c฀a฀t฀i฀o฀n฀s฀/฀4฀5฀7฀4฀0฀4฀7฀8฀2฀4฀ 
฀P฀o฀r฀t฀e฀r฀,฀ ฀H฀.฀ ฀L฀.฀,฀ ฀G฀r฀a฀n฀t฀h฀a฀m฀,฀ ฀D฀.฀ ฀W฀.฀,฀ ฀A฀s฀h฀m฀e฀a฀d฀,฀ ฀D฀.฀ ฀H฀.฀,฀ ฀&฀ ฀T฀h฀a฀r฀pe ,฀ ฀A฀.฀ ฀M .  ฀( 2฀0฀1฀4฀)฀.฀ B i n a u฀r a l  M฀a฀s฀k฀i฀n฀g฀ 
฀R฀e฀l฀e฀a฀s฀e฀ ฀i฀n฀ ฀C฀h฀i฀l฀d฀r฀e฀n฀ ฀W฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀S฀y฀n฀d฀r฀o฀m฀e฀.฀ .		฀,  ,:฀(฀4฀)฀,฀ e 1฀3฀4 -฀e฀1฀4฀2
฀P฀u฀r฀s฀e฀r฀,฀ ฀H฀.฀ ฀R฀.฀,฀ ฀&฀ ฀J฀a฀r฀r฀o฀l฀d฀,฀ ฀C฀.฀ ฀(฀2฀0฀0฀5฀)฀.฀ ฀I฀m฀p฀a฀i฀r฀e฀d฀ ฀v฀e฀r฀b฀a฀l฀ ฀s฀h฀o฀r฀t฀-฀te r m฀ m฀e฀m o฀r฀y฀ i n  D o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m e  
฀r฀e฀f฀l฀e฀c฀t฀s฀ ฀a฀ ฀c฀a฀p฀a฀c฀i฀t฀y฀ ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀ ฀r฀a฀t฀h฀e฀r฀ ฀t฀h฀a฀n฀ ฀a฀t฀y฀p฀i฀c฀a฀l฀l฀y฀ ฀r฀a฀p฀id  f o r g e t t i g .  0	
	
.<	%	฀,฀ 9*฀(฀1฀)฀,฀ ฀1฀–฀2฀3฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀1฀6฀/฀j฀.฀j฀e฀c฀p฀.฀2฀0฀0฀5฀.฀0฀1฀.฀0฀0฀2฀ 
฀R฀a฀j฀e฀n฀d฀r฀a฀n฀,฀ ฀V฀.฀,฀ ฀R฀o฀y฀,฀ ฀F฀.฀ ฀G฀.฀,฀ ฀&฀ ฀J฀e฀e฀v฀a฀n฀a฀n฀t฀h฀a฀m฀,฀ ฀D฀.฀ ฀(฀2฀0฀1฀2฀)฀.฀ ฀P฀o฀s฀t฀u฀r฀a฀l฀ ฀c฀o฀n฀t฀r฀o฀l฀,  m฀o฀t฀o฀r฀ s k i l l฀s฀,฀ ฀a฀n฀d฀ ฀h฀e฀a฀l฀t h฀-
฀r฀e฀l฀a฀t฀e฀d฀ ฀q฀u฀a฀l฀i฀t฀y฀ ฀o฀f฀ ฀l฀i฀f฀e฀ ฀i฀n฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀h฀e฀a฀r฀i฀n฀g฀ ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀:฀ ฀a฀ ฀s฀y฀s฀t฀e฀m a t i฀c฀ ฀r฀e฀v฀i฀e฀w .฀ .	
"/	
	- $ 2฀,฀ ฀2฀6฀9฀(฀4฀)฀,฀ ฀1฀0฀6฀3฀-฀1฀0฀7฀1฀.฀ 
฀R฀e฀i฀f฀i฀n฀g฀e฀r฀ ฀J฀r฀,฀ ฀J฀.฀ ฀L฀.฀ ฀(฀2฀0฀0฀6฀)฀.฀ ฀S฀k฀i฀l฀l฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀i฀n฀ ฀r฀h฀y฀t฀h฀m฀ ฀p฀e฀r฀c฀e฀p฀t i o n  a n d  p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀:฀ A฀ ฀r฀e฀v฀i฀e฀w  ฀o฀f฀ 
฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀.฀ ฀U฀P฀D฀A฀T฀E฀:฀ "	
	$			.฀ ฀2฀5฀(฀1฀)฀,฀ ฀1฀5฀-฀2฀8฀.฀ 
฀R฀e฀p฀p฀,฀ ฀B฀.฀ ฀H฀.฀ ฀(฀2฀0฀0฀5฀)฀.฀ ฀S฀e฀n฀s฀o฀r฀i฀m฀o฀t฀o฀r฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀z฀a฀t฀i฀o฀n฀:฀ ฀A฀ ฀r฀e฀v฀i฀e฀w฀ ฀o฀f฀ ฀t฀h฀e฀ ฀ta p p i n g  l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀.  
		@	$/฀,฀ ฀1฀2฀(฀6฀)฀,฀ ฀9฀6฀9฀-฀9฀9฀2฀.฀ 
฀R฀e฀p฀p฀,฀ ฀B฀.฀ ฀H฀.฀,฀ ฀&฀ ฀D฀o฀g฀g฀e฀t฀t฀,฀ ฀R฀.฀ ฀(฀2฀0฀0฀7฀)฀.฀ ฀T฀a฀p฀p฀i฀n฀g฀ ฀t฀o฀ ฀a฀ ฀v฀e฀r฀y฀ ฀s฀l฀o฀w฀ ฀b฀e฀a t :฀ ฀a฀ ฀c฀o฀m p a r i s o n  ฀o f฀ ฀m u s i c i a n s  a n d฀ 
฀n฀o฀n฀m฀u฀s฀i฀c฀i฀a฀n฀s฀.฀ 	7	"	)	0฀l฀,฀ ฀2฀4฀(฀4฀)฀,฀ ฀3฀6฀7฀-฀3฀7฀6฀.฀ 
฀R฀e฀p฀p฀,฀ ฀B฀.฀ ฀H฀.฀,฀ ฀&฀ ฀S฀u฀,฀ ฀Y฀.฀-฀H฀.฀ ฀(฀2฀0฀1฀3฀)฀.฀ ฀S฀e฀n฀s฀o฀r฀i฀m฀o฀t฀o฀r฀ ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀z฀a฀t฀i฀o฀n฀:฀ ฀a r e v i e w  o f  r c e n t  r฀e฀s฀e฀a฀r฀c฀h฀ 
฀(฀2฀0฀0฀6฀-฀2฀0฀1฀2฀)฀.฀ 		@	$/฀,฀ ฀2฀0฀(฀3฀)฀,฀ ฀4฀0฀3฀–฀5฀2฀.฀ 
฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀3฀7฀5฀8฀/฀s฀1฀3฀4฀2฀3฀-฀0฀1฀2฀-฀0฀3฀7฀1฀-฀2฀ 
฀R฀i฀g฀o฀l฀d฀i฀,฀ ฀C฀.฀,฀ ฀G฀a฀l฀l฀i฀,฀ ฀M฀.฀,฀ ฀M฀a฀i฀n฀a฀r฀d฀i฀,฀ ฀L฀.฀,฀ ฀C฀r฀i฀v฀e฀l฀l฀i฀n฀i฀,฀ ฀M฀.฀,฀ ฀&฀ ฀A฀l฀b฀e฀r฀t฀i฀n i ,  ฀G .  ฀(฀2 0 1 1฀)฀.฀ P o฀s฀t u฀r฀a฀l฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀i n฀ 
฀c฀h฀i฀l฀d฀r฀e฀n฀,฀ ฀t฀e฀e฀n฀a฀g฀e฀r฀s฀ ฀a฀n฀d฀ ฀a฀d฀u฀l฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ $		/	
฀,฀ ,+฀(฀1฀)฀,฀ ฀1฀7฀0฀–฀1฀7฀5฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀1฀6฀/฀j฀.฀r฀i฀d฀d฀.฀2฀0฀1฀0฀.฀0฀9฀.฀0฀0฀7฀ 
฀R฀i฀n฀g฀e฀n฀b฀a฀c฀h฀,฀ ฀S฀.฀ ฀D฀.฀,฀ ฀A฀l฀l฀e฀n฀,฀ ฀H฀.฀,฀ ฀C฀h฀u฀n฀g฀,฀ ฀S฀.฀,฀ ฀&฀ ฀J฀u฀n฀g฀,฀ ฀M฀.฀ ฀L฀.฀ ฀(฀2฀0฀0฀6฀)฀.฀ ฀S฀p฀e฀c i฀f฀i฀c฀ ฀i฀n฀s t r u c t i o n฀s  a r e  
฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀f฀o฀r฀ ฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s฀ ฀b฀i฀m฀a฀n฀u฀a฀l฀ ฀d฀r฀u฀m฀m฀i฀n฀g฀ ฀i฀n฀ ฀a฀d฀u฀l฀t฀s฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ 	
	$		฀,฀ ฀1฀1฀(฀1฀)฀,฀ ฀2฀9฀–฀3฀6฀.฀ ฀R฀e฀t฀r฀i฀e฀v฀e฀d฀ ฀f฀r฀o฀m฀ 
฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀n฀c฀b฀i฀.฀n฀l฀m฀.฀n฀i฀h฀.฀g฀o฀v฀/฀p฀u฀b฀m฀e฀d฀/฀1฀7฀0฀4฀8฀8฀0฀7 
฀R฀o฀c฀h฀e฀t฀t฀e฀,฀ ฀F฀.฀,฀ ฀M฀o฀u฀s฀s฀a฀r฀d฀,฀ ฀A฀.฀,฀ ฀&฀ ฀B฀i฀g฀a฀n฀d฀,฀ ฀E฀.฀ ฀(฀2฀0฀1฀4฀)฀.฀ ฀M฀u฀s฀i฀c฀ ฀l฀e฀ss o n s  ฀i m฀p฀r o฀v e฀ u i t o r y฀ p e r c e p฀t฀u a l  a n d  
฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀i฀n฀ ฀d฀e฀a฀f฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀.฀ 6		!	' ,฀ ฀8฀.฀ 
฀R฀o฀i฀z฀e฀n฀,฀ ฀N฀.฀ ฀J฀.฀,฀ ฀W฀o฀l฀t฀e฀r฀s฀,฀ ฀C฀.฀,฀ ฀N฀i฀c฀o฀l฀,฀ ฀T฀.฀,฀ ฀&฀ ฀B฀l฀o฀n฀d฀i฀s฀,฀ ฀T฀.฀ ฀A฀.฀ ฀(฀1฀9฀9฀3฀)฀.฀ ฀H฀e a r฀i n g  l o s฀s  i n  c h i฀l฀d฀r฀e฀n฀ ฀w i฀t฀h  
฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ #	0	
	฀,฀ *+,฀(฀1฀)฀,฀ ฀S฀9฀-฀S฀1฀2฀.฀ 
฀S฀a฀c฀k฀s฀,฀ ฀B฀.฀,฀ ฀&฀ ฀B฀u฀c฀k฀l฀e฀y฀,฀ ฀S฀.฀ ฀(฀2฀0฀0฀3฀)฀.฀ ฀M฀o฀t฀o฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀f฀o฀r฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a l฀s฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n  s฀y n d r m e – A n฀ 
฀o฀v฀e฀r฀v฀i฀e฀w฀.฀ 		)		)
฀.฀ ฀R฀e฀t฀r฀i฀e฀v฀e฀d฀ ฀f฀r฀o฀m฀ h t t p s฀:฀/฀/฀w w w฀.฀d฀o฀w฀n฀-
฀s฀y฀n฀d฀r฀o฀m฀e฀.฀o฀r฀g฀/฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀/฀m฀o฀t฀o฀r฀/฀o฀v฀e฀r฀v฀i฀e฀w฀/฀ 
฀S฀a฀d฀a฀k฀a฀t฀a฀,฀ ฀M฀.฀,฀ ฀H฀o฀p฀p฀e฀,฀ ฀D฀.฀,฀ ฀B฀r฀a฀n฀d฀m฀e฀y฀e฀r฀,฀ ฀A฀.฀,฀ ฀T฀i฀m฀m฀e฀r฀s฀,฀ ฀R฀.฀,฀ ฀D฀e฀s฀a฀i฀n฀,  P .  ฀(฀2 0 0 8฀)฀.฀ R฀e฀a฀l฀-฀t฀i฀m฀e฀ ฀v฀i s u a l  
฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀f฀o฀r฀ ฀l฀e฀a฀r฀n฀i฀n฀g฀ ฀t฀o฀ ฀p฀e฀r฀f฀o฀r฀m฀ ฀s฀h฀o฀r฀t฀ ฀r฀h฀y฀t฀h฀m฀s฀ ฀w฀i฀t฀h฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀v฀e฀ ฀v a r i฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ t i m฀i฀n฀g฀ ฀a฀n฀d฀ 
฀l฀o฀u฀d฀n฀e฀s฀s฀.฀ 0=	'		$฀.฀ ฀(฀3฀)฀,฀ ฀2฀0฀7฀–฀2฀2฀0฀ ฀ 
฀S฀a฀i฀t฀o฀,฀ ฀S฀.฀ ฀(฀2฀0฀0฀1฀)฀.฀ ฀T฀h฀e฀ ฀p฀h฀o฀n฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀l฀o฀o฀p฀ ฀a฀n฀d฀ ฀m฀e฀m฀o฀r฀y฀ ฀f฀o฀r฀ ฀r฀h฀y฀t฀h฀m฀s฀:฀ ฀A฀n฀ ฀i n฀d฀i v฀i d u฀a฀l฀ ฀d฀i f f e r e n c e฀s฀ 
฀a฀p฀p฀r฀o฀a฀c฀h฀.฀   (฀H o฀v฀e฀,฀ ฀E฀n฀g฀l฀a฀n฀d฀)฀,฀ ฀9฀(฀4฀)฀,฀ ฀3฀1฀3฀–฀3฀2฀2฀.฀ 
฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀8฀0฀/฀0฀9฀6฀5฀8฀2฀1฀0฀1฀4฀3฀0฀0฀0฀1฀6฀4฀ 
฀S฀c฀h฀e฀l฀l฀e฀n฀b฀e฀r฀g฀,฀ ฀G฀.฀E฀ ฀&฀ ฀W฀e฀i฀s฀s฀,฀ ฀M฀.฀W฀.฀ ฀(฀2฀0฀1฀3฀)฀.฀ ฀M฀u฀s฀i฀c฀ ฀a฀n฀d฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ a b i l i t i฀e฀s฀.  I n  D .  ฀D e u฀t s฀c h  ( E d . ) ,฀ 
฀P฀s฀y฀c฀h฀o฀l฀o฀g฀y฀ ฀o฀f฀ ฀m฀u฀s฀i฀c฀ ฀(฀3฀r฀d฀ ฀E฀d฀.฀,฀ ฀p฀p฀ ฀4฀9฀9฀-฀5฀3฀4฀)฀.฀ ฀E฀l฀s฀e฀v฀i฀e฀r฀ 
฀S฀c฀h฀ö฀n฀,฀ ฀D฀.฀,฀ ฀&฀ ฀T i฀l฀l฀m฀a฀n฀n฀,฀ ฀B฀.฀ ฀(฀2฀0฀1฀5฀)฀.฀ ฀S฀h฀o฀r฀t฀฀฀ ฀a฀n฀d฀ ฀l฀o฀n฀g฀฀฀t฀e฀r฀m฀ ฀r฀h฀y฀t฀h฀m฀i฀c฀ ฀i฀n฀t฀e฀r฀v฀e฀n฀t฀i฀o฀n฀s฀:฀ p e r฀s p e c t i v e s  
฀f฀o฀r฀ ฀l฀a฀n฀g฀u฀a฀g฀e฀ ฀r฀e฀h฀a฀b฀i฀l฀i฀t฀a฀t฀i฀o฀n฀.฀ "	
		'	C;	"	
	 ,  *,,8 ( 1฀)฀,฀ ฀3฀2฀-฀3฀9฀.฀ 
฀S฀e฀u฀n฀g฀,฀ ฀H฀.฀,฀ ฀&฀ ฀C฀h฀a฀p฀m฀a฀n฀,฀ ฀R฀.฀ ฀(฀2฀0฀0฀0฀)฀.฀ ฀D฀i฀g฀i฀t฀ ฀s฀p฀a฀n฀ ฀i฀n฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l฀s฀ ฀w฀i฀t฀h฀ d฀o฀w n  ฀s฀y฀n d r฀o m e฀ ฀a฀n฀d฀ ฀i n฀ ฀t y฀p฀i฀c฀a฀l฀l฀y฀ 
฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀:฀ ฀t฀e฀m฀p฀o฀r฀a฀l฀ ฀a฀s฀p฀e฀c฀t฀s฀.฀ 0	
		2		!	
$฀,฀ ฀4฀3฀,฀ ฀6฀0฀9฀–฀6฀2฀0฀.฀ 
฀S฀h฀u฀m฀w฀a฀y฀-฀C฀o฀o฀k฀,฀ ฀A฀.฀,฀ ฀&฀ ฀W฀o฀o฀l฀l฀a฀c฀o฀t฀t฀,฀ ฀M฀.฀ ฀H฀.฀ ฀(฀1฀9฀8฀5฀)฀.฀ ฀D฀y฀n฀a฀m฀i฀c฀s฀ ฀o฀f฀ ฀p s t u r a l  c o n฀t r o l  ฀i n  ฀t฀h฀e฀ ฀c฀h i฀l฀d฀ w฀i t h  
฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ 	# ,฀ 4: ,  1฀3฀1฀5฀–฀1฀3฀2฀2฀.฀ 
฀S฀i฀l฀v฀e฀r฀m฀a฀n฀,฀ ฀W฀.฀ ฀(฀2฀0฀0฀7฀)฀.฀ ฀D฀o฀w฀n฀ ฀S฀y฀n฀d฀r฀o฀m฀e฀:฀ ฀c฀o฀g฀n฀i฀t฀i฀v฀e฀ ฀p฀h฀e฀n฀o฀t฀y฀p฀e฀.฀ 	$		
/		$	$/฀,฀ *,฀,฀ ฀2฀2฀8฀–฀2฀3฀6฀.฀ ฀h฀t฀t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀0฀2฀/฀m฀r฀d฀d฀ 
฀S฀o฀u฀r฀t฀i฀j฀i฀,฀ ฀H฀.฀,฀ ฀H฀o฀s฀s฀e฀i฀n฀i฀,฀ ฀S฀.฀ ฀M฀.฀ ฀S฀.฀,฀ ฀S฀o฀l฀e฀i฀m฀a฀n฀i฀,฀ ฀F฀.฀,฀ ฀&฀ ฀H฀o฀s฀s฀e฀i฀n฀i฀,฀ ฀S฀.฀ ฀A฀.฀ ฀(฀2฀0฀1฀0฀)฀.฀ ฀R฀e฀l฀a฀t฀i฀o฀n฀s฀h i฀p  ฀b฀e฀t฀w e e n  
฀m฀o฀t฀o฀r฀ ฀a฀n฀d฀ ฀m฀e฀n฀t฀a฀l฀ ฀a฀g฀e฀ ฀i฀n฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ )	$	
0฀,฀ 1 (฀1฀)฀,฀ ฀4฀-฀7฀ 
฀S฀t฀e฀p฀h฀e฀n฀s฀o฀n฀,฀ ฀J฀.฀ ฀(฀2฀0฀0฀6฀)฀.฀ ฀M฀u฀s฀i฀c฀ ฀t฀h฀e฀r฀a฀p฀y฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀e฀d฀u฀c฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀t฀u฀d฀e฀n฀t฀s฀ ฀w฀i฀t฀h s e v e r฀e  
฀d฀i฀s฀a฀b฀i฀l฀i฀t฀i฀e฀s฀.฀ .				/	฀,฀ ฀2฀9฀0฀-฀2฀9฀9฀.฀ 
฀S฀t฀r฀a฀t฀f฀o฀r฀d฀,฀ ฀B฀.฀,฀ ฀&฀ ฀C฀h฀i฀n฀g฀,฀ ฀E฀.฀ ฀Y฀.฀ ฀Y฀.฀ ฀(฀1฀9฀8฀3฀)฀.฀ ฀R฀h฀y฀t฀h฀m฀ ฀a฀n฀d฀ ฀t฀i฀m฀e฀ ฀i฀n฀ ฀th e p e r c e p฀t i o n฀ o f  ฀D o฀w฀n฀'฀s  s y n d r o m฀e฀ 
฀c฀h฀i฀l฀d฀r฀e฀n฀.฀ 0	
	)		$฀,฀ ฀2฀7฀(฀1฀)฀,฀ ฀2฀3฀-฀3฀8฀.฀ 
฀S฀t฀r฀a฀t฀f฀o฀r฀d฀,฀ ฀B฀.฀,฀ ฀&฀ ฀C฀h฀i฀n฀g฀,฀ ฀E฀.฀ ฀Y฀.฀ ฀Y฀.฀ ฀(฀1฀9฀8฀9฀)฀.฀ ฀R฀e฀s฀p฀o฀n฀s฀e฀s฀ ฀t฀o฀ ฀m฀u฀s฀i฀c฀ ฀a฀n฀d฀ ฀m฀o v e m฀e฀n฀t฀ ฀i n  t h e  d e v e l o p m e n฀t฀ ฀o฀f฀ 
฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀'฀s฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ 0	
	)		$ ,  3฀3฀(฀1฀)฀,฀ ฀1฀3฀-฀2฀4฀.฀ 
฀T฀h฀a฀u฀t฀,฀ ฀M฀.฀ ฀H฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ $				7	
	
			
฀.฀ ฀R฀o฀u฀t฀l฀e฀d฀g฀e฀.฀ 
฀T฀i฀e฀r฀n฀e฀y฀,฀ ฀A฀.฀,฀ ฀&฀ ฀K฀r฀a฀u฀s฀,฀ ฀N฀.฀ ฀(฀2฀0฀1฀3฀)฀.฀ ฀T฀h฀e฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀m฀o฀v฀e฀ ฀t฀o฀ ฀a฀ ฀b฀e฀a฀t฀ ฀i฀s฀ l i฀n฀k e d฀ t o  t฀h฀e  c o n s฀i฀s t e n c y  o f
฀n฀e฀u฀r฀a฀l฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀s฀ ฀t฀o฀ ฀s฀o฀u฀n฀d฀.฀ #	0	
	' ,  3 3฀(฀3฀8 )฀,฀ ฀1฀4฀9฀8฀1฀-฀1฀4฀9฀8฀8฀.฀ 
฀V฀i฀c฀a฀r฀i฀,฀ ฀S฀.฀ ฀(฀2฀0฀0฀6฀)฀.฀ ฀M฀o฀t฀o฀r฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀a฀n฀d฀ ฀n฀e฀u฀r฀o฀p฀s฀y฀c฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀p฀a฀t฀t฀e฀r฀n฀s฀ ฀i฀n฀ ฀p฀e r s o฀n s  w i t h  ฀D o w฀n฀ 
฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ /	฀,฀ ,4฀(฀3฀)฀,฀ ฀3฀5฀5฀–฀3฀6฀4฀.฀ h t t฀p฀:฀/฀/฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀0฀7฀/฀s฀1฀0฀5฀1฀9฀-฀0฀0฀6฀-฀9฀0฀5฀7฀-฀8฀ 
฀V฀a฀t฀t฀i฀,฀ ฀S฀a฀n฀t฀u฀r฀e฀t฀t฀e฀,฀ ฀P฀o฀n฀t฀o฀p฀p฀i฀d฀a฀n฀,฀ ฀&฀ ฀D฀a฀u฀,฀ ฀T฀.฀ ฀(฀2฀0฀1฀4฀)฀.฀ ฀P฀e฀r฀c฀e฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀a฀ ฀s฀u฀n฀g฀ ฀v฀o฀w฀e l฀ ฀a฀s฀ ฀a฀ f฀u฀n฀c฀t฀i o n฀ ฀o฀f฀ 
฀F฀r฀e฀q฀u฀e฀n฀c฀y฀-฀M฀o฀d฀u฀l฀a฀t฀i฀o฀n฀ ฀r฀a฀t฀e฀ ฀a฀n฀d฀ ฀e฀x฀c฀u฀r฀s฀i฀o฀n฀ ฀i฀n฀ ฀l฀i฀s฀t฀e฀n฀e฀r฀s฀ ฀w฀i฀t฀h฀ ฀n฀o฀r฀ma l  h e r i฀n g  a n d  h e a r g  
฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀.฀ 0	
		2		!	$฀,฀ ฀5฀7฀(฀O฀c฀t฀o฀b฀e฀r฀ ฀2฀0฀1฀4฀)฀,฀ 
฀1฀6฀7฀9฀–฀1฀6฀9฀1฀.฀ h t฀t฀p฀:฀/ /฀d฀o฀i฀.฀o฀r฀g฀/฀1฀0฀.฀1฀0฀4฀4฀/฀2฀0฀1฀4฀ 
฀W฀a฀n฀g฀,฀ ฀J฀.฀ ฀H฀.฀,฀ ฀W฀a฀n฀g฀,฀ ฀S฀.฀ ฀A฀.฀,฀ ฀C฀h฀e฀n฀,฀ ฀W฀.฀ ฀C฀.฀,฀ ฀C฀h฀a฀n฀g฀,฀ ฀K฀.฀ ฀N฀.฀,฀ ฀&฀ ฀C฀h฀e฀n฀,฀ H฀.฀ ฀Y฀.฀ ( 2 0฀1 2฀)฀.  R฀e฀a฀l - t i฀m e฀ p i t฀c h
฀t฀r฀a฀i฀n฀i฀n฀g฀ ฀s฀y฀s฀t฀e฀m฀ ฀f฀o฀r฀ ฀v฀i฀o฀l฀i฀n฀ ฀l฀e฀a฀r฀n฀e฀r฀s฀.฀ ฀I฀n฀ 		.<	(;	)%.(	+B*+	
)...	)	%
	฀ ฀(฀p฀p฀.฀ ฀1฀6฀3฀-฀1฀6฀8฀)฀.฀ ฀I฀E฀E฀E฀ 
฀W฀e฀l฀c฀h฀,฀ ฀G฀.฀ ฀F฀.฀ ฀(฀1฀9฀9฀8฀)฀.฀ ฀E฀a฀r฀l฀y฀ ฀c฀h฀i฀l฀d฀h฀o฀o฀d฀ ฀m฀u฀s฀i฀c฀a฀l฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀.฀ $				
.฀,฀ **฀(฀1฀)฀,฀ ฀2฀7฀-฀4฀1฀.฀ 
฀W฀e฀l฀c฀h฀,฀ ฀G฀.฀ ฀F฀.฀,฀ ฀H฀o฀w฀a฀r฀d฀,฀ ฀D฀.฀ ฀M฀.฀,฀ ฀&฀ ฀R฀u฀s฀h฀,฀ ฀C฀.฀ ฀(฀1฀9฀8฀9฀)฀.฀ ฀R฀e฀a฀l฀-฀t฀i฀m฀e฀ ฀v฀i฀s u฀a฀l  ฀f e฀e฀d฀b฀a฀c฀k฀ ฀i n฀ ฀t h฀e฀ ฀d฀e฀v฀e฀l o฀p฀m฀e฀n t  
฀o฀f฀ ฀v฀o฀c฀a฀l฀ ฀p฀i฀t฀c฀h฀ ฀a฀c฀c฀u฀r฀a฀c฀y฀ ฀i฀n฀ ฀s฀i฀n฀g฀i฀n฀g฀.฀ 	
	 ,  *8฀( 2 ) ,  1 4฀6฀-฀1฀5฀7฀.฀ 
฀W฀e฀l฀c฀h฀,฀ ฀G฀.฀F฀.฀,฀ ฀H฀o฀w฀a฀r฀d฀,฀ ฀D฀.฀M฀.฀,฀ ฀H฀i฀m฀o฀n฀i฀d฀e฀s฀,฀ ฀E฀.฀,฀ ฀B฀r฀e฀r฀e฀t฀o฀n฀,฀ ฀J฀.฀ ฀(฀2฀0฀0฀5฀)฀.฀  R฀e a l -฀t฀i฀m฀e฀ ฀f฀e฀e฀d฀b฀a฀c฀k i฀n฀ ฀t฀h฀e฀ 
฀s฀i฀n฀g฀i฀n฀g฀ ฀s฀t฀u฀d฀i฀o฀:฀ ฀a฀n฀ ฀i฀n฀n฀o฀v฀a฀t฀o฀r฀y฀ ฀a฀c฀t฀i฀o฀n฀-฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀p฀r฀o฀j฀e฀c฀t฀ ฀u฀s฀i฀n฀g฀ ฀n฀e฀w  ฀v฀o i฀c e  ฀t฀e฀c฀h n o l o g y .  	
.=	$฀.฀  (฀2฀)฀,฀ ฀2฀2฀5฀–฀2฀4฀9฀.฀ ฀ 
฀W฀e฀l฀c฀h฀,฀ ฀G฀.฀ ฀F฀.฀,฀ ฀S฀a฀u฀n฀d฀e฀r฀s฀,฀ ฀J฀.฀,฀ ฀E฀d฀w฀a฀r฀d฀s฀,฀ ฀S฀.฀,฀ ฀P฀a฀l฀m฀e฀r฀,฀ ฀Z฀.฀,฀ ฀H฀i฀m฀o฀n฀id e s ,  E฀.฀,฀ K n i g h t ,  J฀.฀ ฀e t฀ ฀a฀l฀.  ( 2 0฀1฀5฀)฀.฀ U฀s฀i g฀ 
฀s฀i฀n฀g฀i฀n฀g฀ ฀t฀o฀ ฀n฀u฀r฀t฀u฀r฀e฀ ฀c฀h฀i฀l฀d฀r฀e฀n฀'฀s฀ ฀h฀e฀a฀r฀i฀n฀g฀?฀ ฀A฀ ฀p฀i฀l฀o฀t฀ ฀s฀t฀u฀d฀y฀.฀ %	)	) ,  
฀1฀6฀(฀s฀u฀p฀3฀)฀,฀ ฀S฀6฀3฀-฀S฀7฀0฀.฀ 
฀W฀i฀l฀s฀o฀n฀,฀ ฀P฀.฀ ฀H฀.฀,฀ ฀L฀e฀e฀,฀ ฀K฀.฀,฀ ฀C฀a฀l฀l฀a฀g฀h฀a฀n฀,฀ ฀J฀.฀ ฀ ฀a฀n฀d฀ ฀T฀h฀o฀r฀p฀e฀,฀ ฀C฀.฀W฀.฀ ฀(฀2฀0฀0฀8฀)฀.฀ ฀L฀e฀a฀r฀n฀i฀n฀g฀ ฀t฀o฀ ฀s฀i n g  i n t u n฀e฀:฀ D฀o฀e฀s฀ 
฀r฀e฀a฀l฀-฀t฀i฀m฀e฀ ฀v฀i฀s฀u฀a฀l฀ ฀f฀e฀e฀d฀b฀a฀c฀k฀ ฀h฀e฀l฀p฀?฀.฀ 0	
			 2  ( 2 0 0 8฀)฀.฀ 
฀W฀o฀o฀d฀,฀ ฀S฀.฀ ฀(฀2฀0฀1฀0฀)฀.฀ ฀E฀l฀e฀c฀t฀r฀o฀p฀a฀l฀a฀t฀o฀g฀r฀a฀p฀h฀y฀ ฀i฀n฀ ฀t฀h฀e฀ ฀a฀s฀s฀e฀s฀s฀m฀e฀n฀t฀ ฀a฀n฀d฀ ฀t฀r฀e฀a฀t฀m฀e฀n฀t฀ ฀o฀f฀ s p฀e฀e฀c฀h฀ ฀d฀i f f i c u l t i s  i n  
฀c฀h฀i฀l฀d฀r฀e฀n฀ ฀w฀i฀t฀h฀ ฀D฀o฀w฀n฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀.฀ 		$		฀,฀ *+฀(฀2฀)฀,฀ ฀9฀8฀-฀1฀0฀2฀.฀ 
฀Y฀i฀n฀,฀ ฀R฀.฀ ฀K฀.฀ ฀(฀2฀0฀1฀1฀)฀.฀ "	
			฀.฀ ฀S฀a฀g฀e฀.฀ 
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